NOTICE
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APPENDIX A

ENGINEERING AND CONSTRUCTION DRAWINGS

Location maps of Original Process Waste Lines and underground utilities
As built Interceptor Trench System diagrams

Solar Pond area engineering drawings and as built diagrams

Site utility plans
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APPENDIX B

SUBSURFACE GEOLOGIC DATA
. SOLAR PONDS AREA

o Tabulated subsurface borehole data
* Boring logs
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QA BY/DATE

LOG OF BOREHOLE

BOREHOLE /WELL NO.

P219089

;1.__/5‘ St g e [2-22-%7)
LOCATION _ Rdcky Flats Plant: Building 774 " GROUND SURFACE ELEVATION 5349.1'

COORDINATES N3814402 2101440 (RFP)
TOTAL DEPTH

20.0°

DRILLING COMPANY

Boyles Brothers

DRILLER _ K. Parker

WATER LEVEL ENCOUNTERED 5.6°

STATIC 13.68' {12/12/89)

HELPER T. Merritt

DRILLING FLUID None

DATE DRILLED  November 29. 1989 CHECKED BY %M%;
DRILLNG METHOD Hollow Stem Auger SITE MANA
LOGGED BY R.D. Morrow
GEOLOGIST CEARP MANAGER

COMMENTS
o
=l - SAMPLES COLLECTED
El|Z §u LITHOLOGIC DESCRIPTION OR OTHER TESTS
% g S ﬁ% PERFORMED

-

O

ARTIFICIAL FILL

0.0-2.0/ SAMPLE.
Recovered 0.0/2.0¢ = 0%.

2.0-4.07 SAMPLE.

Recovered 0.5/2.07 = 25%.

ASPHALT AND SANDY CLAY: dark yellowish brown (10
YR 4/2); unconsolidated; high plasticity; angular,
poorly sorted, medium- to coarse-grained granitic
sand; damp.

4.0-6.0" SAMPLE.

Recovered 1.8/2.0' = S0X.

4.0-5.25': SANDY CLAY: same as above.

5.25-5.47: GRAVEL: coarse; moderately sorted;
angular; unconsolidated; granitic, quartzose, and
feldspathic sand.

5.4-5.5/: ASPHALT.

§.5-5.67: SAND: fine- to medium-grained moderately
well sorted, angular, quartzose sand;
unconsol idated; damp.

5.6-5.87: GRAVELLY SAND: dusky yellowish brown (10
YR 2/2); some clay to 20%; trace silt; sand same
as above; gravel to 0.8 cm; wet.

HNu Background: 0.0

All reading on cuttings;
on core; in breathing
zone, and in augers: 0.0;
unléss otherwise noted
below.

PAGE 1 oF 3




WELL NO.

P213089

LOG OF BOREHOLE

PAGE __2_ ofF __3

DEPTH (FT)
GRAPHIC

LOG

UTHOLOGIC DESCRIPTION

SAMRMLES CMLECTED
OR OTHER IESIS
PERFORMED

(8]

10k ==

13 = —

AHHTTa_.S.S

6.0-8.0" SAMPLE.

Recovered 1.4/2.0¢ = 70X.

6.0-6.75': GRAVELLY SAND: same as above.
6.75-7.47: GRAVELLY CLAY: moderate brown (5 YR
3/4); 1 to 2.5 cm; angular gravel to 25%; clay is
soft and highly plastic; no HCl reaction; wet.

8.0-10.0/ SAMPLE.

Recovered 1.4/2.0' = T0X.

8.0-8.27: GRAVELLY CLAY: same as above,

8.2-8.4': REWORKED CLAYSTONE: dark yellowish
orange (10 YR 6/0); massive trace gravel; some
sitt; soft; highly plastic; no HCL reactions;

damp.
10.0-12.0¢ SAMPLE.

Recovered 1.5/2.0' = 75%.
10.0-10.4: REWORKED CLAYSTONE: same as above.

ARAPAHOE /LARAMIE FORMATION

10.4-11.5/: SILTY CLAYSTONE: olive gray (5 Y 4/1);
massive; silt to 25%; some pate yellowish orange
(10 YR 6/6); iron staining; soft; highly plastic;
no HCl reactions; damp.

12.0-14.0¢ SAMPLE.

Recovered 2.0/2.0¢ = 100%.

CLAYSTONE: light gray (N 77/0); massive; blocky in
part; some silt to 15%; trace iron staining; trace
calcareous concentrations; soft; low to moderate

plasticity; damp.




WELL NO.

. _P219089

LOG OF BOREHOLE

PAGE

3 oF _3

DEPTH (FT)
GRAPHIC

LITHOLOGIC DESCRIPTION

SAMPLES PNILECTED
OR OTHER TESTS

% PERFORMED
13— -
e — - 14.0-16.07 SAMPLE,
| — Recovered 2.0/2.0’ = 100%.
- o SILTY CLAYSTONE: dark yellowish orange (10 YR
-— - 6/6); mottied with medium dark gray (N 4/0); v 13.68'

18

1 h —

'H'?:l: I i

}
¥

massive; platy to blocky; trace subfissile;
brittle; highly iron stained; silt to 25X; soft;
damp to dry.

16.0-18.07 SAMPLE. ~
Recovered 2.0/2.0/ = 100%X.

SILTY CLAYSTONE: same as above; decreasing iron
staining with depth; becoming predominantly medium
gray (N 5/0).

18.0-20.0/ SAMPLE. .

Recovered 2.0/2.0‘ = 100%.

SILTY CLAYSTONE: medium gray (N 5/0); massive;
subblockly; some iron staining to 25% decreasing
with depth; Low ptasticity; no HCL reactions; damp
to dry.

JOTAL DEPTH: 20.0’




WELL
COMPLETION
INFORMATION

.QA By/Date ~ B B et i AZ -5-9F

Locatien Rocky FLa_g; Plant; Bldg 774 Area
Coorainates Eievation: Ground Surtace
Total Demtn: welt13.70]

Too ot Casing

Welli No. P219089

-

Berenete _20.0'

Fermatien ¢t Comopietion Hegthered Claystone
Casing Material _Sghedule 40 PYC

Casing Diameter 4 1/2" 0.D.
Screen Materisl Schedule 40 10-slotted PVC Surtace Casing Diameter 5 5/8" 0.D.
7
Date instalted _11/29/1989 Approved By /), .6V lals daA SV
installed 8y __R.D. Morrow : ﬂ Site Mmanager
T Geosogist . :

CEARP Manager
Comments _Sct staipless steel centralizer from 15.65' to 14.45' below ground surface.

—. 1.12' Protecrive casing stick up

Too ot Casing () 2"

6;.-" Surtaese ‘

4 48847 74 III(/ / 77 Jllrf111117111
SUrtase 5 08l Surtase Casing
Matertat: 3.0 Destn (ft.)

Yolclay grout L
Surtase ~
Ses!

2.0 Lengtn (1.}

. B orenele

l o_ Diameter:

£ =4

] P S VAN

————denteaite 7 e

TYI ¢
l_z-o_n.-.uu =

Fllter Matersail: —'-—u
16-40 Silica
sand

Teo o! Scrsen Denth: 5.0'

2
Well Tota!
‘ 15.7 !0..!!‘ (L)

Flliter Pack
12.0 ‘L.l.lﬂ (tt.)

Sereen | | Borenete
‘ 9.44 Length | Total Demth
._l (’t.) 20‘0 ‘ ('t.)

]

o —
iRacxtill
4.0 ILengtn (t2.)

,0°0z].0°91

i

1
1/4" Volclay bentonite pellets; slough

-
Backtill Materinl;




LOG OF BOREHOLE

QA BYDATE /8. Secompn. / 2-22-90) BOREHOLE /WELL NO. 8213789
LOCATION Rod¥ Flats Plant: Original Process Waste Lines GROUND SURFACE ELEVATION 5917.8'
COORDINATES N37,546.69 E23573.81 (RFP) WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 9.6’ STATIC None (01/17/90)
DRILLER K. Parker HELPER P. Mesa

DRILLING COMPANY Boyles Brothers DRILLING FLUID None
DATE DRILLED June 13, 1989 CHECKED BY <. &5 Stepryapn
DRILLING METHOD _ Hollow Stem Auger J SITE MANAGER
LOGGED BY S.P. Carpenter

GEOLOGIST CEARP MANAGER
COMMENTS
-
=l w SAMPLES COLLECTED
=| E §u UTHOLOGIC DESCRIPTION OR OTHER TESTS
s g 8|35 PERFORMED

-

ROCKY FLATS ALLUVIUM

0.0-1.67 SAMPLE.

Recovered 1.4/1.6' = 87X. HNu Background: 0.0
SANDY CLAY: moderate brown (5 YR 4/4) to dusky OVA Background: 0.0
yetlowish brown (10 YR 2/2); trace gravel to All readings on cuttings,

- pebbles; non-stratified; fine to very coarse- in breathing zone, on
grained sand; poor sorting; subangular; quartzose; core, and in augers: 0.0;
poorly consolidated; stiff; medium plasticity; unless otherwise noted
moist. below.

1.6-3.67 SAMPLE.
Recovered 2.0/2.0’ = 100X.
SANDY CLAY: mocierate yellowish brown (10 YR 5/4);

—_ : /' non-stratified; fine to very coarse-grained sand;
S = / poor sorting; subangular; quartzose;  poor

R consotidation; stiff; medium plasticity;
-.'-_‘.‘_ ~_/ calcareous; moist.
S — ] 3.6-5.6' SAMPLE.
R Recovered 1.95/2.0¢ = 97%. 5.4-6.4' SAMPLE
LY Bentiunh SANDY CLAY: same as above; light brown (5 YR 5/6) PZ13890506
1= = =P [~ to dark yellowish orange (10 YR 6/6); increased PZ138905060
- / calcareous deposits. PZ13890506FB

PAGE 1 oF 2
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B213789 LOG OF BOREHOLE PAGE o OF __2
u SAMPLES COLLECTED
S w UTHOLOGIC DESCRIBTION OR OTHER TESTS
=< PERFORMED

|
|
N\

10

1]

12

13

1
L
T

1
L)
T

i
1
T

I\
¥
T

}
T
T

S.6-7.67 SAMPLE.
Recovered 1.9/2.07 = 95X.
S5.6-6.47: SANDY CLAY: same as above.

ARAPAHOE/LARAMIE FORMATION

6.4-6.7": CLAYEY SANDSTONE: dark yellowish orange
(10 YR 6/6) to grayish orange (10 YR 7/4) to light
gray (N 7/0); non-stratified; mottled; fine to
coarse-grained sand; poor sorting; subangular;
quartzose; poorly consolidated; calcareous; very
weathered; moist.

6.7-7.57: CLAYSTONE: very light gray (N 8/0); non-
stratified; blocky; moderately consolidated;
medium to high plasticity; weathered; abundant
iron oxide staining; moist.

7.6-9.67 SAMPLE.

Recovered 2.0/2.0 = 100X.

CLAYSTONE: same as above; light olive gray (5 Y
S§/2) to dark yellowish orange (10 YR 6&/6) to
medium light gray (N 6/0); mottled; calcareous
deposits.

JOTAL OEPTH = 9.6/

P713R98




WELL
COMPLETION
INFORMATION

QA By/Date {//,u Srvonm Sl -1 /-2
LocatienROcky Flats Plant; Original Process Wastawell No. 2213789

T
Coordinates N 37340.69 E 23573.81 (q%%s) Elevation: Ground Surtace 39717

8 L}

Total Depth: weitl5:25" Top ot Casing 5920.01"

Borehoie 9.4'

Formatien of Completion Colluviunm

Casing Material Schedule 40 PVC Casing Diameter 2 3/8" 0.D.
Screen Materiai Scieduie 40 l0-slotted PVC Surtace Casing Diameter _5 5/8" 0.D.
Date Instalied __U6/13/1989 Approved By -K/;///L//A:Hm_fm
Instailed By _S:P. Carpenter / Site Manager
Geociogist
CEARP Manager

Comments _Set stainless steel centralizer from 6.92' to 8.13' below sround surface.

3.5' Protective casing stick up

Top of Casing 2 _21°

Ground Surface

[ 77T 7T 77 7T 773777 4 77 r )r’ ’T

Surtace Seal Surface Casing
Materisl: :.5 Oepth (ft.

Volclay grout

Surtace 3
1.5 Seal
* Length (ft.) —_ a not
. arehoie
it i Diameter:
7 1/4"

Bentoanite |,
0.5 Sesi .
. Length (1)<

Fiiter Materiail: ————J

Too ot Screen Depth: 2.46'

16-40 Silica E—

sand

Well Total

Fliter Pack
6.25 Length {1t.)

Sereen Borehoile

Length Total Depth
4.44

(1t.) 9.4 (12.)

Backtill
1.15 jLength (ft.)

0h q,62°8

Backfill ,‘.“,..,:jlé-ao Silica sand
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ROCKY FLATS PLANT BOREHOLE LOG PAGE | o &
Borehole Number: %ﬁ:&?ﬁ&%ﬁ%ﬁ Surface Elevation:
Location - North: __East™=®* '°%3>  rea:
Date: __1/2( |0 Total Depth:
Geologist: ___ A Company: _AS Project No.:
Drilling Equip.: Safnple Type:
By 18 3| wd ] us t 8 z
Egxl E w w
§§§ §3§§ :g si §§ ég $ 35 e Eég , SAMPLE DESCRIPTION

0.0 0.0 2% Sl

Saeatey M, Guasiwhoora—e(l0 ye T4)

\D

- " A Lo AL S o N |
o e R e Y
% Omuldan ) waeod Rlaak W
Coleoapon - .
- 1 / wnoed quacied
19 zo%e:““"’ —Lj_ Sever 00 alovl tor wW Aol
3% 10% AN vadeiobhs tpourn (1o 2 2/40).
o I I 7 Qe R v e e
v

»

%5 fbbgy

15

/0/-‘3

C,N.c;a&zoot: Qe , QraDhe ona e
Pt (10 € B/7), un k- weSA

Q“\MJ Mul%‘ M.——\Aﬁ.’\)
s
St Gk Fla “C&

5% —
-39 N

Sopt
RS

_6 - No Samece

"% of o | S, Bl qra (S Ve 8D, VF6
k . 79‘40 — —F'G/ Wouushaat 'MM‘A{
= ~- P""“‘"\" MI Fa Stow— (\G
9 S Rl S Y R vt SN ol
\4’\ \P\ Lt e :
#Tmu:; 3 : -
NOTES: Materials amounts are estimated by % voiume insiead of % weight. *

{1) Badly broken core, accuraie footage measurements not possile.
(ammmumw.mmwmmmm.




ROCKY FLATS PLANT BOREHOLE LOG

PAGE L= OF &_

Borehole Number: __P2.  14-2A Surface Elevation:
Location - Nc;nh:/ = East: Area:
Date: ____7/206]/4 Total Depth:
Geologist: VR Company: _AS| Project No.:
Drilling Equip.: Sample Type:
3., 183 4 « &g z
ts“ E zZls m' w S"‘ w 1
28| 2o *g? §§ 1 §2 §§ 3? Eh '§§§ SAMPLE DESCRIPTION
qoﬂﬂ ":' * s.-—o\) P*KQKQM(‘ v ie 3/1),
" 79'_9 IR R VFar EO | U dud -ayoron
\| SP X i, x M va
=] “ _:c..j — ﬁ
\Ke) = PP ) u&é\l —
D Lo _*_‘_—VS*NDT:TOOJG, 1S oo
©b ‘b%‘dw' T =71 Go yr e/a), VE:) W%cc;:&
PP L A e - wef upadad 1
N/ =T W,"ﬁ: Sko—u—\- om0
s T veesseo A ‘.
I =25 B Wi Sonamen Sl
—
E‘:" 'pf":fj 4= =.rq] S—= o= atio-c_ LY VRV |
- b QU (Asnta s,&k <k Mt—-
\q o |9® d‘%
I
N ‘fr?b /]o% &-—Q— L o &§¢-\&. (% M*'&!?'
\H e
CRRRDF N e
) v aly F‘é MM
4 1 !
R T F A1/ 6 cewdand
— 19— - ‘..‘\
ﬁﬁ.ﬁ 12 N < <AV

1%

NOTES: Materials amounts are estimated by % volume instead of % weight.
(1) Badly broken core, accurate footage measurements not possile.
(2) Core breaks cannot be maiched, accurage footage measurements not possibie.




PAGE 2.OF &
ROCKY FLATS PLANT BOREHOLE LOG
Borehole Number: __PZ. 14 -9 Surface Elevation:
Location - North: East: Area:
Date: __"1[72%[90 Total Depth:
Geologist: ___,00% Company: __AS\) Project No.:
Drilling Equip.: Sample Type:
3, 18 3| 2| e g z
tg" E ] ] su w § »
83| 5uE [E55S ; § EF B3%
g,,z g &t 1 g? 24 §§ 3§ 1 B SAMPLE DESCRIPTION
e —
" 1 :'_ [ pPreviows Pﬁ“&/
U] ,:- p
U S —
yik') —77 '-\.; osTonE, \Luw‘ ol one— e
-nb ya04 Uil Go N Bf2), VF@, amed - weld
S e - ."\- Ss\'b.c.\, *MM‘M&,
. wana ol Lal\ Fe o
e Lot -2 as u.ﬁw , t ,
B 7 " Drlar OO above.
3-6 '_::4 3...:_ a“y a—bo\)e_
z.zg‘g —14-1 _"-:-.' \.\M—GJ«M N Yeop ‘».Im »q
L -“‘. S W\\\\ qw ( 5/1)'
'l_ ‘\ & [} M
_& :u
S O
Y 25.8 2 :, Y P a
s [-7s N
" I
Q} 20— \
=0 -';-: v
-Lq% _Zb.é\“:
—-Zq.—' :.‘.: \
\; I
s ooy et e Shap e
NOTES: Materials amounts are estimated by % volume insiead of % weight. , —*-
(1) Badly broken core, accurate footage measurements not possiie.
(2) Core breaks cannot be maiched, accurage footage measurements not possible. E-




ROCKY FLATS PLANT BOREHOLE LOG

PAGE _4 OF 22

4
Borehole Number: _ P2, 14 -29 Surface Elevation:
Location - North: __East: Area:
Date: ’l,lya_ﬁ% Total Depth:
Geologist: ! Company: ___ A< | Project No.:
Drilling Equip.: Sample Type:
Bw 3 4 Wi [ 4 ;g 4
EgZ| E, 2823 s AR T,
ggz g*’g u§§§ 5 gg %? §§ §§ gk EaS SAMPLE DESCRIPTION
_5\— ..‘
Ah S '
_51—
" W
4 A
”al
25—
%—
—31—
_%—
|29

NOTES: Matwerials amounts are estimated by % voiume instead of % weight
(1) Badly broken core, accurate footage measurements not possibile.
(ﬂ@re&abmhmwm.mnmmmsmm
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QA BY/DATE 4. 2B Becprman. [2-22-50 * BOREHOLE /WELL NO.

LOCATION __ Rocky Flats Plant; oriahd Process Woste Unes

COORDINATES NJ7,476.24 £23,005.18 (RFP

LOG OF BOREHOLE

P213889

TOTAL DEPTH 31.85'

GROUND SURFACE ELEVATION _5354.1

WATER LEVEL ENCOUNTERED _ None

STATIC None (09/15/89)

DRILLER _R. Shap

DRILLING COMPANY Bovies Brothers DRILLING FLUID None

DATE DRILLED June 15 and 16, 1389
ORILLING METHOD _Hollow Stem Auger

HELPER P, Mesa: T. Merritt

LOGGED BY _S.P. Carpenter

CECED BY 25 St o
SITE MANAGER

GEOLOGST CEARP MANAGER
COMMENTS
-
Ll |o SAMPLES COLLECTED
=& §u LITHOLOGIC DESCRIPTION OR OTHER TESTS
o < ¢
-C
2128 (%8 PERFORMED
O 7.',‘-1‘,6‘.’/
2 uka
. —q .o
:,—p’.;-'ﬂ/
rtal "
3. "8°8" ARTIFICTAL FILL
B3O8
= 0.0-1.8/ SAMPLE.
1 B Al 4 Recovered 1.6/1.8¢ = 89X, HNu Background: 0.0
.36 " SANDY GRAVELLY CLAY: Llight brown (5 YR S/6) to OVA Background: 0.0
B 3k dusky brown (5 YR 2/2); nonstratified; fine- to ALl readings on cuttings,
?_'_b-“_"; very coarse-grained sand; 1 to 4 mm gravels; in breath\r}g zone, on
e subangular; poor sorting; quartzose; poorly core, ard in augers: 0.0;
Ts. =367 8 consolidated; stiff; low to medium plasticity; unless otherwise noted
X 3A0h4 A moist. below.
fo. 8.
=0 o
2 fox’ g 1.8-3.8' SAMPLE,
Tosa I~ Recovered 1.6/2.0' = 80X,
‘Pi".‘f 1.8-2.87: SANDY GRAVELLY CLAY: same as above;
;E-n_‘.} moderate reddish brown (10 YR 4/68); trace 1 mm
o = | gravels.
7.8 a
o ROCKY FLATS ALLUVIUM
s, —g
| 0 o o
3_',0.@-4_ | 2.8-3.4’: GRAVELLY SILTY SAND: moderate orange
Ew,g;(\_‘ pink (5 YR 8/4); fine- to very coarse-grained
__4'_._" sand; 1 to 4 mm gravel; poor sorting; subangular;
S 2 quartzose;  unconsolidated;  medium  dense;
Iele nerid 8 calcareous; dry.
sz o 3.8-5.8' SAMPLE.
gy Recovered 1.8/2.0' = 90X. 5.2-6.67: SAMPLE
4_1_319“ Py | GRAVELLY SILTY SAND: same as above; 1 to 6 mm P214890507
oA Q] gravels.,
L aZl 9
. -
-:“'..o_<_s\;/_
DRRY-TIN
e
5 L'a"o- P //‘
130084
PAGE __ i oF __9




WELL NO. P213889 LOG OF BOREHOLE PAGE __ 2 F __S
( .
] tu SAMPLFS FNLFCTTD
El & &, UTHOLOGIC DESCRIPTION OR UIHER TESIS
ZlE28IFE PERFORMED
a- 0o A
5 —43—-‘/ 5.8-7.87 SAMPLE.
Sy 2 Recovered 0.8/2.0¢ = 40%. 7.8-9.87: Readings in
13 e ol | GRAVELLY SILTY SAND: same as above; becoming Auger:
n_....na: slightly clayey. OVA: 70
_‘. . .
2 i 7.8-9.8¢ SAMPLE. ) 9.8-11.87: Readings in
186" o | Recovered 0.5/2.0' = 25X, Auger:
i _q:_ 7.8-8.37: GRAVELLY SILTY SAND: same as above. QVA: 100
LA L HNu: 1 !

.;'[;l '

Lf‘
S

ARAPAHOE/LARAMIE FORMATION

Note: Bedrock contact inferred from drilling
behavior.

Tol LT Lo

[- R

8.3-9.8’: SANDSTONE: very Llight gray (N 8/0)
stained dark vyellowish orange (10 YR &/6);
nonstratified; very fine- to trace mediun-grained
sand; subangular; poor sorting; quartzose; non-
cemented: very weathered; moist.

iik{:
o
opppr

-0

ol LT Te! |
l

9.8-11.87 SAMPLE,

K

- T E ;
AN

Recovered 2.0/2.0¢ = 100X. 11.8-13.87: Readings in
48 o ol | 9.8-10.45’: SANDSTONE: same as above; slightly Auger:
A clayey. OVA: 2

10.45-11.1¢: SANDY CLAYSTONE: medium gray (N 5/0)
to grayish orange (10 YR 7/4); blocky; very
weathered; mattled with iron oxide  staining;
medium plasticity; 3 mm sandstone’lense at middle
of zone; moist.

11.1-11.87: SANDSTONE: dark yellowish orange (10
YR 6/6) to very pale orange (10 YR 8/2);
predominantly very fine- to trace medium-grained
sand; poorly sorted; subangular; quartzose;
laminated; weathered; non to slightly cemented;
scattered claystone inclusions; moist.

11.8-13.87 SAMPLE.

Recovered 1.7/2.0' = 85%.

CLAYEY SANDSTONE: dark yellowish orange (10 YR
6/6) ta light gray (N 7/0); very fine-grained
sand; subangular; moderate sorting; gquartzose;
nonstratified; non to poorly cemented; < 1 mm
{aminations of claystone; abundant iron oxide
staining; low plasticity; weathered; moist.

10

NN

IR

D
T T
IHHN
i

|
N

13 ~ —




WELL NO. ___P213889 LOG OF BOREHOLE — -Pae__3 o _5

e o SAMMFS COLFCTID

ElE |2 LITHOLOGIC DESCRIPTION OR OHHR IESIS
-

Gl£8 |z PERFORMED

13—

15

20

21

}
T

L

}

13.8-15.8/ SAMPLE,

Recovered 2.0/2.0¢ = 100X.

13.8-14.47: SANOSTONE: dark yellowish orange (10
YR 6/6); fine-grained sand; wmoderste sarting;
subsngular; quartzose; laminated with iron oxide
staining; poorly consolidated; slightly cemented;
weathered; trace <0.5 mm claystone laminations;
moist.

16.4-15.87: CLAYEY SANDSTONE: very light gray (N
8/0) to dark yellowish orange (10 YR 6/6); fine-
grasined sand; moderste sorting; subangular;
quartzose; with claystone laminations and
inclusions; moderately congsolidated; weathered;
slightly cemented; low plasticity; iron oxide
staining; moist.

15.8-17_.87 SAMPLE.

Recovered 2.0/2.9 = 100%.

CLAYEY S ONE AND SANDSTONE: same as above with
dark/yellowish orange (10 YR 6/6) to very light
gray (N 8/0) to pale yellowish brown (10 YR 6/2).

17.8-19 8¢ SAMPLE.
Recovered 2.0/2.0¢ = 100X%.

INTERBEDDED SANDSTONE AND CLAYEY SANOSTONE: same
as above.

19.8-21.87 SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAYEY SANDSTONE: dark yellowish orange (10 YR
6/6) to very light gray (N 8/0); fine- to very
fine-grained sand; moderate sorting; subangular;
quartzose; platy in part; moderately consolidated;
poorly cemented; weathered; iron oxide staining;
moist.

17.8-19.87: Readings in
Auger:

OVA: 1.5

HNu: C.1

19.8-21.8’: Readings in
Auger:
OVA: &
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WELL NO.  P213889 LOG OF BOREHOLE PAGE__4  oF _S
= P SAMMFS AO1IFCTFD
x| E LITHOLOGIC DESCRIPTION OR OTHER ILSIS

G138 PERFORMED

N

25

nine

R

i
N

\,

T
n:u
P
\\

T r T T T1
U
i
T ‘\u 1

!
!
Sy
\\,

21.8-23.87 SAMPLE.

Recovered 2.0/2.0¢ = 100%.

CLAYEY SANDSTONE: same as above; dark yellowish
orange (10 YR 6/6) to lLight olive gray (5 Y &/1)
to very tight gray (N 8/0); laminated; < 1.5 mm
sandy claystone; low to no plasticity.

23.8-25.8! SAMPLE.
Recovered 2.0/2.0¢ = 100X,
CLAYEY SAHDSTOHE_: same as above.

25.8-27.8¢ SAMPLE.

Recovered 2.0/2.0¢ = 100X,

INTERBEDDED SANDY CLAYSTONE AND CLAYEY SANDSTONE:
medium gray (N 5/0) to moderate yellowish brown
(10 YR 5/4) to dark yellowish orange (10 YR 6/6);
stratified to laminated; moderately consolidated;
medium to no plasticity; iron oxide staining;
weathered; moist.

27.8-29.87 SAMPLE.

Recovered 2.0/2.0' = 100%X.

SANOY CLAYSTOME: dark gray (N 3/0) to medium light
gray (N 6/0); platy; fine- to very fine-grained
sand; well consolidated; medium plasticity; medium
hard; unconsolidated sandstone lense at 28.7-
28.9'; iron oxide staining; moist.

23.8-25.8': Readings in
Auger:
OVA: 1

27.8-79.8’: Readings in
Auger:

OVA: 120

HNu: S
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LOG OF BOREHOLE

)

AGE ol oF _ 5

-
-
-

LITHOLOGIC DESCRIPTION

SAMM FS COLEFCTID
OR OIHER IESIS
PERFORMED

!

[

\
N

N

N
HIRREH

34

36

37

Il

It

I

{ }
¥
1 1]

I
T
T

Recovered 2.0/2.0¢ = 100X,

20.8-30.47: SANDY CLAYSTONE: same as sbove.
30.4-31.87: CLAYEY SANDSTONE: light gray (N 7/0)
to pale yellowish brown (10 YR 6/2) to dark
yellowish orange (10 YR 6/6); laminated; sandy
claystone, < .5 mm lenses; fine- to very fine-
grained sands; subangular; moderste sorting;
quartzose; well consolidated; weakly cemented; tow
plasticity; weathered; moist.

TOTAL DEPTH = 31.85¢

29.8-31.8’: Readings in
Auger:
QVA: 90
HNu: S

13888E




Locatien Rogkv Flats Plagt; O« 0_’;’,_1.:..3_].;‘J Process
Coordinates N 37476.24 E 2 ¢ §§Ce Lines

Total Depth: Welil

WELL

COMPLETION
INFORMATION

QA By/Date VWMM Sl 220-8 T

Borenhoie

22.03"

31.385'

Well No. P213389

Ejlevation: Ground Surtace

5954.1"
5955.94'

Top ot Casing

Formation of Completion Weathered Sapdstope

Casing Materiat Schedule 40 PVC
Screen Matertat Schedule 40 10-slocted PVC

Casing Dlameter _2 3/8" 0.D,

5 5/8" 0.D.

Surtace Casing Diameter

Date Installed 05/16/1989 Appraved 8y W
Installed By S.P. Carpenter Site Manhager
Geologist
CEARP Manager
Comments
3.0' Protective casing stick up
Top ot Casing 1.84"
Ground Surtace
b 77277777777 f/, [/rr r/errvIT::rrT
Surtace Seal / // Surtace Casing
Materiatl: / / 2.0 Depth (ft.)
Voleclay grout / /
Surtace / T
Seal
8.3 I engtn (11.)
@ 8orshoele
w Diameter:
7 1/4"
gentonits E
Sesi .
2.0 Lengtn (18|
|
Fliter Material: . '
16-40 Silica Ho‘n ot Screen Depth: 11.3
sand
Welill Total
Depth (ft.)
Fliter Peck 22.03 .
12.23 |Leneth (1e2.)
Screen Borehole
Length Totat Depth
9-53 | (ee.) 31.85 | (g1,
N
N
L’ i
(o
{ -
u 4
Backtill =
9.32 Lengtn (ft.) @

Backfill Material:

1/4" Volclav bentonite pellets and slough




LOG OF BOREHOLE

QA BY/DATE ?/5‘ Secomore /[ 2-22-90  BOREHOLE/WELL NO. B213789
LOCATION Rod& Fats Plont: Oricina Process Waste Lines "~ GROUND SURFACE ELEVATION 5917.8

COORDINATES N37,546.69 £23.573.81 (RFP) WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 9.6’ STATIC None (01/17/90)
’ DRILLER K. Parker HELPER P. Mesq

DRILLING COMPANY Bavles Brothers DRILLING FLUID None
DATE DRILLED June 13, 1989 CHECKED BY . &5 Stepmaan’
DRILLING METHOD _ Hollow Stem Auger ' V4 SITE MANAGER
LOGGED BY S.P. Comenter

GEOLOGIST CEARP MANAGER
COMMENTS

=

Sle w SAMPLES COLLECTED
ElZ |z LITHOLOGIC DESCRIPTION OR OTHER TESTS
Gl 28|58 ‘ PERFORMED

ROCXY FLATS ALLUVIUM

0.0-1.67 SAMPLE.

Recovered 1.4/1.6' = 87X, HNu Background: 0.0
SANDY CLAY: moderate brown (5 YR 4/4) to dusky OVA Background: 0.0
yetlowish brown (10 YR 2/2); trace gravel to All readings on cuttings,

- pebbles; non-stratified; fine to very coarse- in breathing zone, on
grained sand; poor sorting; subangular; quartzose; core, and in augers: 0.0;
poorly consolidated; stiff; medium plasticity; uniess otherwise noted
moist, below.

T

1.6-3.6° SAMPLE,

Recovered 2.0/2.0’ = 100X.

SANDY CLAY: moderate yellowish brown (10 YR 5/4);
non-stratified; fine to very coarse-grained sand;
poor  sorting; subangutar; quartzose; poor
consol idation; stiff; medium plasticity;
calcareous; moist.

T

3.6-5.6' SAMPLE. ‘
Recovered 1.95/2.07 = 97X, S.4-6.47 SAMPLE
SANDY CLAY: same as above; light brown (5 YR 5/6) P213890506

- to dark yellowish orange (10 YR 6/6); increased PZ13890506D
calcareous deposits. £213890506F8

PAGE 1 oF 2
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. PAGE

2 oF 2

UTHOLOGIC DESCRIBTION

SAMPLES COLLECTED
OR OTHER TESTS
PERFORMED

¥

N

Recovered 1.9/2.0¢ = 95%.
5.6-6.47: SANDY CLAY: same as above.

ARAPAHOE /LARAMIE FORMATION

6.4-6.7": CLAYEY SANDSTONE: dark yellowish orange
(10 YR 6/6) to grayish orange (10 YR 7/4) to light
gray (N 7/0); non-stratified; mottled; fine to
coarse-grained sand; poor sorting; subangular;
quartzose; poorly consolidated; calcareous; very
weathered; moist.

6.7-7.5/: CLAYSTONE: very light gray (N 8/0); non-
stratified; blocky; moderately consolidated;
medium to high plasticity; weathered; abundant
iron oxide staining; moist.

7.6-9.67 SAMPLE.,

Recovered 2.0/2.0’ = 100%X.

CLAYSTONE: same as above; light olive gray (5 Y
§/2) to dark yellowish orange (10 YR 6/6) to
medium tight gray (N 6/0); mottied; calcareous

8 - :_/ deposits.
':_:_::%/" TOTAL DEPTH = 9.6¢
9 -:—:—i%-
4 ——4 //_
10 1 N
11 1 s
12 1 l
13

PTI98




WELL
COMPLETION
INFORMATION

QA By/Date %M,LL/ s yon S& -1 S-L7

LocatienROocky Flats Plant; Original Process Wastaveil No. 7211789

Coordinates N 37546.69 E 23573.81 T(;&%s) Elevation: Ground Surtace _5917 3'
Total Depth: Well8:25' Top ot Casing 592¢.01"

Borehole 9.4'

Formation ot Compietion Colluvium

Casing Material Schedule 40 PVC Casing Diameter 2 3/8" 0.D.

Screen Material Scileduie 40 l0-slotted PVC Surtace Casing Diameter _5_5/8" 0.D.

Date Instalied 06/13/1989 Approved By 4 /7

Instailed By _S5-P. Carpenter y Site Manager
Geoilogist

CEARP Manager
Comments _Set stainless steel centralizer from 6.92' to 8.13' below grouad surface.

3.5' Protective casing stick up

Top of Casing 2 .21'

—————

é'round Surtface

3 LALAR AN AN A S A A 4 III//( 7'r IIIT—FIlﬁrIlrlI
Surtace Seal / // . Surtace Casing
Materiai: / :.5 Depth (ft.

Volclay grout / /
Surface / 3
Seal
1.5 JjLengtn (1t
. Borehoie
“ Diameter:
» 7 1/4"
Bentoaite |,
0.5 Seasl .
- Length (18)|<

Filter Material:
16-40 Silica
sand

Too of Screen Deptn: 2.46'
4

Weil Total

Fliter Pack
6.25 Length (ft.)

Screen Borehoile
Length Total Depth
4.64 (re.) 9.4 (1¢.)

Backtill
1.15 Length (ft.)

09 ,6C°8

Backflll Materiali_ 640 Silica sand




LOG OF BOREHOLE

OA BY/DAIE ?/3‘ &Wd L1288
LOCATION ockv Flats Flant: Solor Ponds Area
COORDINATES NJ37,778.78 E21,206.43 (RFP)
TOTAL DEPTH  38.3

DRILLING COMPANY _ Boyes Brothers
DATE DRILLED May 25, 1989

BOREHOLE /WELL MO. P209189

GROUND SURFACE ELEVATION _ 5980.66°

WATER LEVEL ENCOUNTERED 14.5

STATIC _8.95" (09/27/39)

DRILER __ R. Sharp HELFER _F. Mesa

DRILLING FLUID _None

CHECKED BY 75.,(:501;71%

DRILLING METHOD _ Hollow Stem Auqer SITE MANAGER
LOGGED BY R.A. Chapuis

GEOLOGIST CEARP MANAGER
COMMENTS

y

=l o SAMPLES COLLECTED
E go %& LITHOLOGIC DESCRIPTION OR OTHER TESTS
8|82 | HE PERFORMED

N3
)
[
o
)

o
BT
AR
q

0.0-2.3¢ SAMPLE,
Recovered 1.3/2.3' = 57X.

-3
g
|
o
A
N

T
%ol 15
NN

5
IJ'
1

loose; (35X%) gravel up

51
ok 13
126 g

sp); slightly moist.

blld
°:°| qft
o%ela
L]
\\
NN
T

0‘0

d

1
AN

ARTIFICIAL FIL

CLAYEY SAND AND GRAVEL: pale yellowish brown (10
YR 6/2) to dark yellowish brown (10 YR 4/2);
mottied; (40X) sand; fine to coarse-grained sand;
poorty sorted; angutar to subrounded; quartzose;
to 4 cm: rounded to
subangular; poorly sorted; quartzite; (25X) low to
medium plastic fines; unconsolidated; firm (gc- below.

ROCKY FLATS ALLUVIUM

2.3-4.37 SAMPLE.
Recovered 1.0/2.0’ = 50%X.

N (N

PR PR P

4 Lad horad Y
elo1o%elo 10 el 10T o
NN

o~
1
Td ﬂo EY]
uwf;{
x{‘ ﬁcﬁb|

oy
N

'n-' d

4.3-6.3' SAMPLE,
Recovered 2.0/2.0’ = 100%X.

<aloy

°

of

KN

s
Q
N

°lld ]
Yareqdy
1o dela e
N

CLAYEY SAND AND GRAVEL: same as above; grayish
brown (S Y 3/2); (50X) gravel; poorly sorted;
subangular to rounded; quartzite; (30X) fine to
coarse-grained sand; poorly sorted; subangular to
subrounded; (20%) medium plastic fines; firm;
moldable; (gc-sp); very slightly damp.

CLAYEY SAND AND GRAVEL: pale yellowish brown (10
YR 6/2) to moderate yellowish brown (5 YR &/4);
(60%) fine to coarse-grained sand; poorly sorted;
angular to subrounded: quartzose; (30X) gravel;
.  poorly sorted; subangular to rounded; (10%) medium Core:
plastic; firm; calcareous;
moldable; (sp-gp); slightly damp.

firm to stiff;

KNu Background: 0.0
OVA Background: 0.0

All Readings on cuttings,
in breathing zone, on '
core, and in augers: 0.0;
uniess otherwise noted

IRIP_BLANK SAMPLE
TB052589A

0.0-1.3" SAMPLE
SEP19898R0002
SEP19898R00020
0.0-3.07 SAMPLE
SEP19898R0003
3.0-9.57 SAMPLE
SEP19898R0O309

4.3-6.3" SAMPLE
SEP1989BR0406

4.3-6.3': Readings on

OVA: 70
HNu: 25

PAGE | oF __ B




WELL NO.

2209189 LOG OF BOREHOLE

PAGE 2 oF 6

DEFTH :FT)
GRAPHIC

-

LITHOLOGIC DESCRIPTION

SAMMLFS COIFCTTD
OR GHILR 1ESTS
PERFORMED

K
"d e
15
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5 b 38
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N

6.3-8.37 SAMPLE.
Recovered 1.3/2.0' = 60X.
SAND AND GRAVEL: same as above; grayish orange

.pink (5 Y 7/2); less clay (5X); slightly

calcareous; weakly consolidated; (sp-gc); dry.

8.3-10.3’ SAMPLE.

Recovered 1.2/2.0’ = 60X.

SAND AND GRAVEL: grayish orange pink (5 Y 7/2);
(60%) sand; fine to coarse-grained; poorly sorted;
(35%) gravel; rounded; quartzite; (5%) non to low
pl::stic fines; unconsolidated; (sp-gp); slightly
moist.

ARAPAHOE/LARAMIE FORMATION

10.3-12.3/ SAMPLE.

Recovered 2.0/2.0’ = 100%X.

SANDSTONE: tight olive gray (5 Y 5/2); (85%) fine-
grained sand; well sorted; subangular to
subrounded; quartzose; (15X) non to low plastic
fines; weakly consolidated; soft; very moist.

12.3-14.37 SAMPLE.

Recovered 2.0/2.0/ = 100X.

SANDSTONE: same as above; calcareous in part;
staining in layers (5 cm thick); Llight olive gray
(3 Y 6/1); sand is speckled; firm to stiff; very
moist.

8.3-9.5' SAMPLE
SEP19898R0810

10.3-16.3" SAMPLE
SEP19898R1016

12.3-14.37 SAMPLE
SEP19898BR1214

v 8.95




L MO, 2209189 L0G OF BOREHOLE e < o s

% (s SAMPIFS PNLLECTED
& ., §b‘_‘ LITHOLOGIC DESCRIPTION OR UIHER TESTS
S| Az PERFORMED

P

o 14.3-16.37 SAMPLE.

! // 7| Recovered 2.0/2.0' = 100%.
| L 7| SANDSTONE: same as above; more sand; upper fine to

yayd , mediun-grained; well sorted; subrounded;

< coarsening dowward; soft; iron-staining in

" ;7| layers; scattered lignite--black (N 1/0); wet.
4 - Ve g

” 16.3-18.37 SAMPLE.

7| Recovered 2.0/2.0' = 100%. \V4 .

/ / 16.3-17.27: SANDSTONE: same as above. — 143
| i 74 17.2-18.37: SILTY CLAYSTONE: light gray (N 7/0); —

// / (87%) non to medium plastic fines; (20X) very

’ 2 fine-grained sand; occasional lignite streaks--

v black (N 1/0); soft to firm; wet.

/ 7/ ,/

- 4 7 -

C 16.3-18.3" SAMPLE
SEP19898R1618
/ d
i Il ‘ 16.3-22.3" SAMPLE
A SEP1989BR1622
A SEP1989BR1622D
A
T A 20.3-21.3' SAMPLE
i A 18.3-20.37 SAMPLE. SEP19898R2021
/| Recovered 2.0/2.0' = 100%.
_‘///  18.3-19.8’: SANDSTONE AND SILTY CLAYSTONE: dark FIELD BLANKS
4 y yellowish orange (10 YR 6/6); interbedded SEP19898R0O022FB
/ 7 sandstone; (80X); fine-grained sand; well sorted; SEP19898R0O023F8
’ subangular to angular; (20%) non to low plastic
i | fines; (95%) non to medium plastic fines; (5X)
very fine-grained sand: weakly consolidated; firm

- . / to stiff; moldable; wet.

—_— 1 19.8-20.37: SILTY CLAYSTONE: same as 17.2-18.3./

T — e i

——_ -7 - /[ 20.3-21.3' SAMPLE.

= = =1 . 7 Recovered 2.0/1.0' = 200%.

I A, SILTY SANDSTONE: medium gray (N 5/0) in upper 1

"1 .- .| foot to dark yellowish orange (10 YR 6/6) in lower

=3 ‘,-’/ 7 foot; speckled:; (80X) very fine-grained sand; weil

== =1,/ - sorted; subangutar to angular; (20X) non to low

— c plastic fines; poorly consolidated; soft to stiff;

T =) ] e

===

:._.:‘_.—-_ J ‘/;//

——

b - e '/ A

—"

=/ / 7/

b —=——t 7 S

— == 7 pan

:‘.‘ :—: 4 2 ’

— 1, .

===

i = .t

_ T,
= ':/’/,///

SEPY




WELL NO. P209189

LOG OF BOREHOLE

e

AGE 4 0F 6

N

l\~QQ‘
N\ N
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N
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1
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N
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9
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1
1
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O
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AN

T

$/0) and vyellowish orange (10 YR 6/6); iron
stains; more clay in yellowish orange zones (15-
20%); wet.

22.3-23.37 SAMPLE,

Recovered 1.0/1.07 = 100%.

SANDSTONE: same as above; drier in sandier
portions; more clay towards bottom; soft to firm;
"?t to moist.

23.3-24.37 SAMPLE.
Recovered 1.0/1.0’ = 100X%.
SANDSTONE: same as above.

26.3-25.3! SAMPLE.

Recovered 1.0/1.0° = 100X.

SANDSTONE: same as above; thin iron-stained
layers; a little drier--still very moist to wet.

25.3-26.3" SAMPLE.

Recovered 1.0/1.0’ = 100X.

SANDSTONE: same as 21.3-22.37; lower 0.5’ color
between light brown (5 YR 5/6) and dark yellowish
orange (10 YR 6/6); wet.

26.3-27.3' SAMPLE.

Recovered 1.0/1.0’ = 100X,

SANDSTONE: same as above; interbedded ctay lenses;
(80%X) fine-grained sandstone; well sorted;
subangular; (20X) non-plastic fines; weakly
consol idated; claystone (75%)--low to medium
plastic fines; (25%) very fine-grained sand; wet.

27.3-28.37 SAMPLE.

Recovered 1.0/1.0’ = 100%.

SANDSTONE AND CLAYSTONE: same as above; medium
gray (N 5/0) to dark yellowish orange (10 YR 6/6);
interbedded; very fine-grained sand; more
claystone towards the bottom; claystone shows
increasing clay content.

28.3-29.3' SAMPLE.

Recovered 1.0/1.0’ = 100%.

CLAYSTONE AND SANDSTONE: medium dark gray (N 4/0)
to dark yeilowish orange (10 YR 6/6); interbedded;
more claystone; claystone (85%)--iow to medium
plastic fines; (15X) very fine-grained sand;
sandstone is same as 26.3-27.3'; well sorted;
subangular; lenses; firm; wet.

—
L o w SAMPLES FNILECTFD
i T w LITHOLOGIC DESCRIPTION OR OTHER TESTS
BIZ8 |32 PERF
Bl 52| A= ORMED
N1——4 /7 21.3-22.3 swwte.

=1,/ /| Recovered 2.0/1.0' = 200X.

/| SANDSTONE: same as sbove; lenses of medium gray (N

22.3-23.3" SAMPLE
SEP19898R2223
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P209189 LOG OF BOREHOLE

AGE 5 f 6

R

= 2 = SAMPLTS CALFETTD

A LITHOLOGIC DESCRIPTION OR NTHER 1ES1S
4 = qa

WlxS | 5= PERFORMED

it | I e

29.3-30.3" SAMPLE.

Recovered 1.0/1.0’ = 100X,

CLAYSTONE  AND SANDSTONE : same as above;
interbedded ironstone concretions; lower 0.5/
sandstone; dark yellowish orange (10 YR 6/6);
fine-grained; soft; wet.

i
it

30—=
30.3-31.37 SAMPLE.

Recovered 1.0/1.0’ = 100X.

CLAYEY SANDSTONE AND SANDSTONE: dark yellowish
orange (10 YR 6/6); (70X) fine-grained sand; well
softed; subangular; (30%) non to low plastic
fines; iron staining; increasing sand with depth;
firm; wet.

-_— —
e e et

N ==

S
N

31.3-32.37 SAMPLE.

Recovered 1.0/1.0/ = 100%X.

CLAYEY SANDSTONE: moderate brown (5 YR 4/4);
interbedded; (75X) fine-grained sand; well sorted; -
subangular; (25%) non to medium plastic fines;
claystone lenses; weakly consolidated; firm to
stiff; moist.

ll
lt
|
O\
N
N

lI '
|
S

N

AN

N\

32.3-33.37 SAMPLE.

Recovered 1.0/1.0’ = 100X,

CLAYEY SANDSTONE: same as above; pale yellowish
orange (10 YR 8/6); claystone--moderate brown (5
YR 4/4); interbedded sand lenses are siltier; clay
lenses have less sand.

|
|
N

33—

33.3-34.31 SAMPLE,

Recovered 1.0/1.0’ = 100X.

SANDY SILTY CLAYSTONE: interbedded; same as above;
(80%) claystone; low to medium plastic fines;
(30X) non to medium plastic fines; (20%X) fine-
grained samd; well sorted; subangular; stiff;

=1 . moist.
M=V .
_:."__.—_": . /' 34.3-35.37 SAMPLE.
_:...'-_//// Recovered 1.0/1.0’ = 100%.
==t SILTY CLAYSTONE: medium dark gray (N 4/0); (100%)
— // low to medium plastic fines; stiff to very stiff;
s =—=T ’ /_ dry.
b= //
===V /| 35.3-36.3' samPLE.
35|—=———/," | Recovered 1.0/1.0" = 100%.
=-=——_‘//’/‘ SILTY CLAYSTONE: same as above: less silt.
- :—:///‘ 36.3-37.37 SAMPLE,
—_d p Recovered 1.0/1.0' = 100%.
1 =—3" 7 | SILTY CLAYSTONE: same as 34.3-35.3’; (100%) non to
=1 /_/ medium plastic fines; stiff,
e o i
= ==\ 7.
Ol=—=""1
'::—__—;j'/_/ 7
= == S
==, - t
:__:——_. " //
1 s
==\ 7.
—_—
37 E e




WELL NO. __P209189 LOG OF BOREHOLE PAGE K of __"H
[ _
~] w SAMPLES CNHITCTED
E % o %‘ai LITHOLOGIC DESCRIPTION (R OIHER ILSIS
S| 53| & PERFORMED
37 =—.——-—~;/,/// Note: 37.3-38.3/: Drilled with center bit. No

===/ e sample recovered,

7
| I |

0
4 + 5 '
3

39] 1 i

i + 3
40 1 X

4 + -
41 | 1 X
42 1 i
43 1 A
44 ] L i
45

SIP198SF




LOG OF BOREHOLE

OA BY/DATE _%,6’. %ﬁiﬁﬁ gé-ig-&é BOREHOLE /WELL NO. 210189

LOCATION . GROUND SURFACE ELEVATON s5980.82°
COORDINATES N37.767.66 E21.307.33  (RFP) WATER LEVEL ENCOUNTERED _ 146"
TOTAL DEPTH 386 STATIC _9.91° (09/28/89)
DRILLER R. Sharp HELPER R Orr

DRILLING COMPANY _Qoes Rrathers DRILLING FLUID None
DATE DRILLED Moy 19 1989 CHECKED BY ~7 5. g A~
DRILLING METHOD __ Hallow Siem Auqer SITE MANAGER
LOGGED BY __ JF Marks i

GEOLOGIST ﬂ CEARP MANAGER
COMMENTS

=
=lo | SAMPIES COLIECTED
|z T LITHOLOGIC DESCRIPTION OR OMER TESTS
Q. <€ a. )
<
8B5S |z PERFORMED
0 ___‘_“__;,'/ g TOPSOIL
_“'.__."—;.'/ 0.0-2.37 SAMPLE. .
B it 5 | Recovered 0.3/2.3' = 39X. All readings on cuttings,
. SANDY CLAYEY SILT: moderate yellowish brown (10 YR in breathing zone, on
= - 5/4); coarse to fine-grained sand; unsorted; core, and in augers: 0.0;
| == subangutar; 10X gravel--fine-grained pebble; unless otherwise noted
1 S sl & |} abundant  vegetation--roots;  semiconsolidated; below.
E— stiff; (ml); dry to slightly moist.
= - e TRIP BLANK SAMPLE
== ROCKXY FLATS ALLUVIUM TBOS1989A
==V T 2.3-4.60 sawpLe. 0.0-2.37 SAMPLE
o / Recovered 2.3/2.3' = 100X. (VOAs only)
2 |— — / 4 2.3-4.07: SILTY CLAY: moderate yellowish brown (10 SEP3089BR0O002
—, s YR 5/4); 10% gravel up to 3 cm; angular; moderate
—_— plasticity; consolidated; soft; moist to dry. 0.0-3.07 SAMPLE
. 6.0-4.6': SILTY CLAY: dark yellowish brown (10 YR SEP30890003

4/2); 15X% gravel up to & cm; angular; granite;
moderately plastic; consolidated; (cl); moist to
wet.

e

3.0-9.07 SAMPLE

3 — — 4.6-6.6' SAMPLE, SEP30898R0O309
B SEp— I Recovered 2.0/2.0’ = 100X.
—_—-_—ﬂl/ 4.6-6.07: SILTY CLAY: moderate reddish brown (10 R 4.6-6.6" SAMPLE
=== 4/6); iron-stained; 15% gravel up to 3 cm; (VOAs only)
- angular; quartzite and granite; 10% sand in part; SEP3089BR0406

coarse-grained; unsorted; consolidated; moderately
stiff; (cl); moist to dry.

6.0-6.67: CLAYEY GRAVEL: moderate yeilowish brown
(10 YR 5/4); gravel up to 3 cm; angular; mostly
quartzite; (15%X) very fine-grained sand; caliche
in part; (gc); moist to dry.
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WELL NO. __ 2210189 LOG OF BOREHOLE PAGE__2  OF __§
Bl | SAMPLFS 011 ECTID
% |2 LITHOLOGIC DCSCRIPTION OR OTHER JESTS
AEELEL PERFORMED
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6.6-8.67 SAMPLE.

Recovered 2.0/2.0' = 100X.

6.6-7.0’: CLAYEY GRAVEL: moderate brown (5 YR
4/4).

7.0-8.6': SANDY CLAYEY GRAVEL: pale yellowish
brown (10 YR 6/2) to very pale orange (10 YR 8/2);
mottied; some moderate olive brown (5 Y 4/4);
gravel up to 4 cm; angular; mostly quartzite;
coarse to fine-grained sand; unsorted; angular;
caliche in part; semiconsolidated; (gc); dry to
moist.

8.\6-10.6' SAMPLE.

Recovered 0.8/2.0! = 40X.

SANDY CLAYEY GRAVEL: same as above; gravel up to 6
cm; semiconsolidated to unconsolidated; (sm); dry.

10.6-12.6" SAMPLE.

Recovered 2.0/2.0° = 100X.

SILTY SAND: dusky yellow (5 Y 6/4); coarse to
fine-grained sand; unsorted; subangular; mostly
quartz; 10X fine gravel; 10X ctay in part; no to
low plasticity; semiconsol idated to
unconsol idated; loose to firm; moist to slightly
wet.

12.6-14.6" SAMPLE.

Recovered 1.0/2.0' = 50X.

GRAVELLY SAND: dusky yeilow (5 Y 6/4); coarse to
fine-grained sand; unsorted; 15% silt;
unconsol idated; (sw); mostly dry.

6.67: Reading in Auger:
OVA: 110

8.6-9.4’ SAMPLE
{(VOAs only)
SEP3089BR0810

9.0-14.6’ SAMPLE
SEP30898R0915

12.6-13.6' SAMPLE

(VOAs only)
SEP30898R1214

9.91’

I+
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ARAPAHOE/LARAMIE FORMATION

14.6-16.6' SAMPLE.

Recovered 2.0/2.0’ = 100X%.

CLAYEY SANDY SILTSTONE: dusky yellow (5 Y 6/4);
yetlowish gray (5 Y 7/2); mottied; abundant iron-

14 -og 6‘24 stain; weathered; interbedded; very sandy and
“o.ﬂa'd r/’ clayey in part; very fine-grained sand; well
L4 L]
®

16.6-20,6¢ SAMPLE
SEP30898R1521

R (@]
.of_qoéo?
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sorted; mostly quartz; consolidated yet friable;
wet.

do

85 e

LY

RROPEy - 16.6-18.6' SAMPLE. v e
= == Recovered 2.2/2.0' = 110X. ,

SANDY SILTY CLAYSTONE: dark yellowish orange (10 -
YR 6/6); some yellowish gray (5 Y 7/2); mottled;
abundant iron-stain and organic stain--black (N
1/0); very fine-grained sand; well sorted;
quartzose: more sandy from 17.8-18.6'; moderate
plasticity; consolidated; moderately hard; moist.

16.6-18.6! SAMPLE
(VOAs onty)
SEP30898R1618

18.6-20.67 SAMPLE.

Recovered 2.2/2.0' = 110%.

SANDY SILTY CLAYSTONE: same as above; more
interbedded: very weathered and iron-stained;
trace tignite pieces; moist.

20.6-22.6’ SAMPLE.

Recovered 2.2/2.0° = 110%.
20.6-21.47: SILTY SANDSTONE: dark yellowish orange
(10 YR 6/6) and yellowish gray (5 Y 7/2); mottled;

20.6-22.6' SAMPLE
(VOAs onty)
SEP30898R2022

iron-stained; weathered; very fine-grained sand;
well sorted; consolidated yet friable; wet.
21.6-22.17: CLAYSTONE: pale yeilowish brown (10 YR
4/2); moderate plasticity; moderately hard; wet.
22.1-22.6": SILTY SANDSTONE: same as 20.6-21.47;
interbedded throughout. .

20.6-26.6! SAMPLE
SEP30898R2127
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28

29

“—’:3:?17
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27

22.6-24.67 SAMPLE,

Recovered 2.2/2.0' = 110%.

- CLAYSTONE AND SANDSTONE: Light brown (5 YR 5/6) to
light olive gray (5 Y 6/1); mottled; weathered;
interbedded; very fine-grained sandstone (4.0-3.5
phi); well sorted; quartzose; tight; clay;
- moderate plasticity; trace organic staining--black
(N 1/0); consolidated; moderately hard; wet.

26.6-26.67 SAMPLE.

- Recovered 2.3/2.07 = 115X,

24.6-25.97: SILTY CLAYSTONE: dark yellowish orange
(16 YR 6/6) to yetlowish gray (5 Y 7/2); mottled;
abundant iron-stains;  vertical iron-stained
- fracture between 24.6-25.0’; moderate brown (5 Y
4/4); moderately hard; moist.

25.9-26.6: SILTY SANDSTONE: yellowish gray (5 Y
3/2); very fine-grained sand (4.0-3.5 phi); well
sorted; quartzose; some interbedded clay; some
iron-stains--dark yellowish orange (10 YR 6/6);
tight; moderately hard yet frisble; moist.

1]

Recovered 1.7/1.0/ = 170X,

Note: Abundant slough in the core barrel.

CLAYEY SANDSTONE: light gray (N 7/0) to dark
- yellowish orange (10 YR &/6); mottled;
interbedded; very fine-grained sand (4.0-3.5 phi);
well sorted; mostly quartz; very tight; some parts
very clayey: moderate plasticity; consolidated;
- moderately soft; wet.

27.6-28B.6° SAMPLE,

Recovered 0.9/1.0' = 90%X.

- SILTY SANDSTONE: same as above; less clay; more
sand and silt; low to no plasticity; friable.

28.6-29.67 SAMPLE.

Recovered 1.1/1.0/ = 110X,

SANDY CLAYSTONE AND SILTY SANDSTONE: dusky yellow
(5 Y 6/4) to yellowish gray (5 Y 7/2); more clayey
toward top; very fine-grained sand (4.0-3.5 phi);
. mostly quartz; tight; interbedded with silt;
consol idated; moderately soft; wet to moist.

26.6-26.6' SAMPLE
(VOAs only)
SEP3089BR2426
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29.6-30.67 SAMPLE.

Recovered 1.1/1.0’ = 110%.

SANDY CLAYSTONE: dusky yellow (5 Y 6/4) to light
gray (N 7/0); very sandy in places; very fine-
grained; moderate to low plasticity; consolidated;
moderately soft; wet,

30.6-31.67 SAMPLE.

Recovered 1.3/1.0' = 130%.

SANDY CLAYSTONE: same as above; moderate
plasticity; very sandy toward bottom.

LY
31.6-32.6" SAMPLE.
Recovered 0.8/1.0’ = 80X.
SILTY SANDSTONE: Llight gray (N 7/0) to dusky
yellowish orange (10 YR 6/6); medium-grained sand
(2.0-1.5 phi); well sorted; quartzose; subrounded;
consol idated; soft; friable; wet.

32.6-33.6' SAMPLE.
Recovered 1.0/1.0’ = 100%.
SILTY SANDSTONE: same as above.

33.6-34.6’ SAMPLE,

Recovered 1.1/1.0’ = 110X,

SANDSTONE: dark yelilowish orange (10 YR 6/6);
medium-grained sand (2.5-2.0 phi); well sorted;
15X silt in part; some very silty; consolidated
yet friable; wet.

346.6-35.67 SAMPLE.

Recovered 0.2/1.07 = 20X.

SANDSTONE: dark yellowish orange (10 YR 4&/6); same
as above.

35.6-36.6’ SAMPLE.

Recovered 1.7/1.0' = 170X.

34.6-35.4": SANDSTONE: same as above.

35.4-36.6%: SILTY CLAYSTONE: Light olive gray (5 Y
6/1); to dark yellowish orange (10 YR 6/6); medium
to high plasticity; stiff to hard; wet to moist.

Note: Excess core recovery due to retrieval of
lost core from previous run.

36.6-37.67 SAMPLE.

Recovered 1.8/1.0’ = 180X.

CLAYSTONE: dusky yeilow (5 Y 6/4); abundant iron
stains--light brown (5 YR 5/6); weathered;
moderate to high plasticity; consolidated;
moderately hard; moist.
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L — - 37.6-38.6' SAMPLE,

_— </ Recovered 2.0/1.0’ = 200X%.

4= - = - CLAYSTONE: same as above.

] / TOTAL DEPTH = 38.6’
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QA BY/DATE '8 Seeprtan [z -o—§7

LOCATION Rocky Mats Plant; orgngt Frocess Waste Line

LOG OF BOREHOLE

COORDINATES N37 47856 F72 997.66 (REP)

TOTAL DEPTH 9.7

DRILLING COMPANY Boves Brothers
DATE DRILLED June 19, 1989

DRILLER _R. Sharp

BOREHOLE /WELL NO. _ P713983

GROUND SURFACE ELEVATION 5354.3'

WATER LEVEL ENCOUNTERED _ None

STATIC None (09/15/89)

HELPER 1. Merritt

DRILLING fLUID _None

CHECKED BY <7/ /3.

AREUIHCUAN,

DRILLUNG METHOD _Hollow Stem Auger 7 SITE MANAGER

LOGGED BY S.P. Carpenter :
GEOLOGIST CEARP MANAGER

COMMENTS

e

e SAMPLES COLLECTED

=l Z LITHOLOGIC DESCRIPTION OR OTHER TESTS

wlexS PERFORMED
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ARTIFICIAL FILL

0.0-1.7" SAMPLE.

Recovered 1.55/1.7' = 91X,

0.0-0.87: SANDY CLAY: dark yellowish orange (10 YR
6/6); nonstratified; fine- to coarse-grained sand;
moderately consolidated; non-cemented; low to
medium plastic; stiff; moist.

0.8-1.557: SANDY GRAVELLY CLAY: moderate brown (5
YR 3/4); fine- to coarse-grained sand; 1 to 3 mm
gravel; poorly sorted; subangular; quartzose; low
plastic; stiff; moist.

1.7-3.7' SAMPLE.

Recovered 1.9/2.07 = 95X.

1.7-3.07: SANDY GRAVELY CLAY: same as above;
moderate brown (5 YR 3/4) to moderate reddish
brown (10 YR 4/6).

ROCKY FLATS ALLUVIUM

3.0-3.67: GRAVELLY SILTY SAND: moderate orange
pink (5 YR 8/4); fine- to coarse-grained sand; 1-4
mm gravels; poorly sorted; subangular; guartzose;
nonstratified; unconsolidated; dense to Vvery
dense; calcareous; dry.

Recovered 2.0/2.0¢ = 100X%.

GRAVELLY SILTY SAND: same as above; moderate
orange pink (5 YR 8/4) to Light brown (5 YR 5/6);
1-6 mm graveis; trace of 1-2 mm clay laminations.

HNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
uniess otherwise noted
beiow.

5.9-6.7' SAMPLE
P214A890507

ey
f
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5,7-7’.7' SAMPLE,
Recovered 1.5/2.0/ = 75X,
5.7-6.77: GRAVELLY SILTY SAND: same as asbove;

n-_'.._d.n‘.’;l/ slightly moist at contact with claystone bedrock.
e 1/ ~

L)

o . 6@ -
0" T3 ARAPAHOE /LARAMIE FORMATION
6 et !
la: 6 'Q. | 6.7-7.2': CLAYSTONE: light olive gray (5 Y 6/1);
?.Gf;;f nonstratified; moderately consolidated; blocky;
" TG weathered; medium to high plastic; iron oxide
__'-n"- ol _ staining; calcareous; moist.
q. o Q|
AN 7.7-9.7¢ SAMPLE.
—_ - Recovered 1.7/2.0¢ = 85X, 7.7-9.7': Reading in
7 --—t | 7.7-7.87: CLAYSTONE: same as above. Auger:
- - - 7.8-8.87: SANDSTONE: light gray (N 7/0); very OVA: 5
T fine- to fine-grained sand; moderate sorting;
—_ = subsngular; quartzose; nonstratified;
- =V | unconsol idated; non-cemented; slightly calcareous
- —-1 with increasing clay content and iron oxide

staining with depth.
8.8-9.47: INTERBEDDED CLAYSTONE AND SANDSTONE:
same as above; with lenses of 1-5 mm in thickness.

TOTAL DEPTH = 9.7¢

- T P~ *
ny L1
2y 1L L
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WELL

COMPLETION
INFORMATION

QA By/Date W/.ﬁwm '/b 20 &<

Locsation

F s Plant;
Coordinates N 37478.56 E 22997.66 (‘S

Total Depth: Waelil 7.2°

Borenocie

I

Fermation of Compistion
Casing Material Scuedule 80 PVC

Screen Matertal Schedule 80 10-slotted PVC
Date instailed
instalied By

Original Process Well No. P213989
PQP')Q‘ Lines Elevation: Ground Surtace 5954 .,3"
Top ot Casing 3956.38"

Rociiy Flars Alluvinn

2671971989

S, P, Corpepnter

Geologist

Casing Olameter 2 3/3" 0.D.

Surtace Casing Diameter 5 5/8" 0.D.

Approved By LOH Zn

Site Manager

CEARP Manasger

Comments
3.0' Protective casing stick up
Top ot Casing -2 8!
d'round Surtace
b 772777777 r////r/ /// 7 TIITII’II"IIT
Surtace Sesl! / // Surtace Casing
Materiat: / / 2.0 Depth (1t.
V ~ o /
p
Surtace / T
Seant
2.0 jLength (1t.)
N Borehoie
) Diameter:
7 l(&"
Bentoaite |
Seal N
0.29 | engtn (12)|%

Filter Material: —

16=40 Silica

sand

Fliter Peck
11 Length (ft.)

iTop of Screen Depth: 3_29'

Welil Total

7.2 |Demtn (1t.)

Sereen 8orehoie
Length Tatal Depth
3-63 § (11.) 9.7 | (1)

~3

=

=)

Backtill o

2.3 Length (1t.)]| -
Backtill Material:

P

1/4" Volgclay benronite pellers and slough




LOG OF BOREHOLE :'

QA BY/DATE & Kprioyoom /2-22 -5

LOCATION  Rocky Flats Plant : Building 774

COORDINATES _N38.144,02 F21,014.40 (RFP)

BOREHOLE /WELL NO. _P218489

GROUND SURFACE ELEVATION 59491’

WATER LEVEL ENCOUNTERED _ None

TOTAL DEPTH __ 50

STATIC

DRILLING COMPANY Boyles Brothers

N/A

DRILLER _T. Merritt

HELPER _ K. Parker

DRILLING FLUID None

DATE DRILLED _11/9/89

CHECKED BY _ /. B. (s sorcar o

DRILLING METHOD Hollow Stem Auger J

LOGGED BY K. E. Miller

SITE MANAGER

GEOLOGIST

COMMENTS _ Drilling Suspended after water line pierced.

CEARP MANAGER

0.0-2.0'
ASPHALT:
2.0-4.0'

ASPHALT:

4.0-5.0'

AN

Recovered 0.6/2.0’ = 30%.

Recovered 0.4/2.Q0' = 25%.

o quartzite, soft; unconsolidated; wet.

Recovered 0.0/1.0¢ = 0X%.

ARTIFICIAL FILL
SAMPLE .
black (N 1/0); no fill recovered.
SAMPLE .

black (N 1/0); trace gravel 1-2 cm,

SAMPLE.

TOTAL DEPTH 5.0¢

: o " SAMPLES COLLECTED
ElE,.|Zw UTHOLOGIC DESCRIPTION OR OTHER TESTS
Sl xS |3 % PERFORMED

0

HNu Background: 0.0

All readings on cuttings;
on core; in breaching
zone; and in augers: 0.0;
unless otherwise noted
below.

18489A.cv

PAGE 1 oF _1




LOG OF BOREHOLE

BOREHOLE /WELL NO. _ P219489
GROUND SURFACE ELEVATION 53505

COORDINATES
TOTAL DEPTH

QA BY/DATE g L. é%% [2-22-90)
LOCATION Rocty Flats Plant; Original Process Waste Lines
_N37,427.02 £2254695 (RFP)

320

WATER LEVEL ENCOUNTERED _ 12.0
STATIC _ None (01/17/90)

DRILLING COMPANY Boves Brothers

DRILLER K. Parker HELPER T, Merritt, A, Boday
DRILLING FLUID None

DATE DRILLED December 5 and 6, 1989 CHECKED BY ol
DRILLING METHOD  Hollow Stem Auqer SITE MANAGER
LOGGED BY R.D. Morrow

GEOLOGST CEARP MANAGER
COMMENTS
o u SAMPLES COLLECTED
E é T . UTHOLOGIC DESCRIPTION OR OTHER TESTS
o e § = & PERFORMED

!
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ROCKY FLATS ALLUVIUM

0.0-2.07 SAMPLE. s

Recovered 1.7/2.0¢ = 85X.

GRAVELLY SILTY CLAY: moderate brown (5 YR 3/4);
homogeneous; 21X fine to coarse, subangular to
rounded gravel: silt to 25X; soft to moderately
plastic; no HC! reaction; damp.

HNu Background: 0.0
Atl HNu readings in
augers, on core, and in
breathing zone: 0.0.

IRIP BLANK SAMPLE

2.0-4.07 SAMPLE,

Recovered 1.9/2.0' = 95X.

2.0-3.07: GRAVELLY SILTY CLAY: same as above;
moderate reddish brown (10 R 4/6) to dark reddish
brown (10 R 3/4).

3.0-3.97: CLAYEY SILT: moderate orange pink (5 YR
8/4):; homogeneous: 25% clay; trace fine-grained,

quartzose sand; caliche; soft, strong HCl
reaction; damp.

4.0-6.0' SAMPLE.

Recovered 2.0/2.0¢ = 100X,

CLAYEY SILTY SAND: light brown (S YR 6/4);

homogeneous; silt to 21%; 25% clay; low
plasticity; trace scattered rounded gravel; fine-
to medium-grained, angular to subrounded
moderately sorted, quartzose sand; caliche,
decreasing with depth, strong HCl reaction; damp.

781205898

0.0-1.77 SAMPLE
(VOAs only)
P219489002

2.0-3.97 SAMPLE
(VOAs only)
P2194890204

0.0-3.0¢ SAMPLE *
P2194890003

4.0-6.07 SAMPLE
(VOAs only)
P2194890406

194804
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LOG OF BOREHOLE
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DEPTH (FT)

LITHOLOGIC DESCRIPTION

SAMPLES COLLECTED
OR OTHER TESTS
PERFORMED

6.0-8.0/ SAMPLE.

Recovered 1.8/2.0’ = 90X.

CLAYEY SILTY SAND: same as above; decreasing clay
with depth; gradational to silty sand with depth;
no HCL reaction.

8.0-10.0’ SAMPLE,

Recovered 2.0/2.0¢ = 100%X.

8.0-9.37: SILTY CLAYEY SAND: Llight brown (5 YR 5/6
to 5 YR 6/4); homogeneous; unconsolidated;
increasing clay with depth; silt to 21X; fine- to
medium-grained, moderately sorted, angutar to
rounded, quartzose sand; trace iron staining;
trace fine to medium gravel to 5X; no HCl
reaction; damp. '

9.3-10.07: SANDY SILTY CLAY: moderate yellowish

3.0-7.0" SAMPLE
P2194890307

6.0-7.87 SAMPLE
(VOAs only)
P2194890608
P2194890608D

8.0-10.0 SAMPLE
(VOAs ontly)
P2194890810

7.0-9.37 SAMPLE
P2194890709

brown (10 YR S/4) to tight olive gray (5 Y &/1);
homogeneous; silt to 20%; sand to 25X decreasing
with depth; trace to some medium gravel; trace
(5%) caliche; strong HC{ reaction; moderately
hard; moderately plastic; damp.

9.3-11.0 SAMPLE

10.0-12.07 SAMPLE, P2194890911
Recovered 2.0/2.0/ = 100X,

10.0-11.0’: SANDY SILTY CLAY: same as above; 10.0-12.0’ SAMPLE
increasing gravel with depth. (VOAs onty)
11.0-12.0¢: GRAVELLY CLAYEY SAND; grayish orange P2194891012

(10 YR 7/4) to white (N 9/0) to dark yellowish

orange (10 YR 6/6); varicolored; predominantly 11.0-14.0' SAMPLE
homogeneous; poorly consolidated to moderately P2194891114

hard; medium, rounded, granitic gravel to 35%;
grading to trace SANDY GRAVEL; clay to 25%; low to
no plasticity; fine- to coarse-grained, poorly
sorted, rounded, quartzose sand; no HC! reactions;

damp to wet.

12.0-14.0° SAMPLE
12.0-14.07 SAMPLE. (VOAs only)
Recovered 2.0/2.0* = 100X, P2194891214

12.0-13.8’: CLAYEY SAND: same as above; no gravel;
trace coarse-grained sand; increasing clay with
depth; 60X iron stained.

13.8-14.0°: SANDY CLAY: grayish orange (10 YR 7/4)
to light olive gray (5 Y 6/1); reworked;
homogeneous; sand to 35X%; grading to clayey sand;
sand is as above; some silty; some’ iron stain
laminations; soft to moderately hard; no HCL
reactions; damp.

Pt b R
\eq\ii\ :

IVARNY

N}
RN




WELL NO. P219489

LOG OF BOREHOLE

PAGE 3 oF 5
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Recovered 2.0/2.0¢ = 100X.

SILTY CLAY: light olive gray (5 Y 6/1) to grayish
orsnge (10 YR 7/4); occasionally mottled with
grayish red (5 R 4/2); reworked; homogeneous; silt
to 35X%; iron stained laminations and mottling;
trace (less than 1X) very cosrse, rounded,
quertzose sand; soft to moderately hard;
moderstely plastic; no HCl resction; damp.

16,0-18.0/ SAMPLE,
Recovered 2.0/2.0' = 100X.
16.0-17.3%: SILTY CLAY:
carbonaceous material.
17.3-18.07: SILTY CLAY: same as above; reworked;
white (N 97/0) to very Llight gray (N 8/0)
calcareous inclusions to 3 cm and calcareous
Laminations; cryptocrystalline to micro-
crystalline; chatky in part; trace black (N 1/0)
derdritic mangsnese; hard; strong NCl reactions.

same as above; trace

18.0-20.0/ SAMPLE,

Recovered 2.0/2.0¢ = 100X,

SILTY CLAY AND GRAVEL: same as above;
coarse-grained, rounded, quartzose sand.

trace

20,0-22.07 SAMPLE.

Recovered 1.65/2.0' = 83X.

SILTY CLAY AND GRAVEL: same as above; decreasing
size gravel.

Eio w SAMPIES 01| ECTFD
s £ - UTHOLOGIC DESCRIPTION OR OTHER TESTS
al <o | ZFao

B3| S5 PERFORMED

13 14,0-16.0’ SAMPLE.

16.0-18.07 SAMPLE
P2194891418

14.0-16.01 SANPLE
{VOAs only)
P2194891416

16.0-18.07 SAMPLE
(VOAs only)
P2194891618

18.0-20.0¢ SAMPLE
(VOAs only)
P2194891820

18.0-21.65" SAMPLE
P2194891822

20.0-21.657 SAMPLE
(VOAs only)
P2194892022




WELL NO. __P219489 LOG OF BOREHOLE PAGE 4 OF 9
E P4 w SAMPLES CNLLECTED
Zl E c;ﬂu UTHOLOGIC DESCRIPTION OR OTHER 1ESTS
alz8|zE PERFORMED
A== 22,0-26,0 SAMPLE, ,
!=6‘3!___‘," Recovered 0.8/2.0' = 40X, 22,0-26.07 SAMPLE
= 5 22.0-22.457: CLAY AND GRAVEL: same as above; less P2194892226
T= rom o silt.
= 22.0-22.8¢ SAMPLE
=__6:°._1“ ARAPAHOE /LARAMIE FORMATION (VOAs only)
22 =y P219489222¢
T - 22.45-22.87: CLAYSTONE: mottled brownish gray (5
3 o YR 4/1) and otive gray (5 Y 4/1); homogeneous; 26.0-26.0! SAMPLE
7o blocky; trace (5X) carbonaceous material; trace (VOAs only)
iron staining; moderately hard; moderate to high P2194892426

'
1]

A

e

T

—

i
T

i

L]

MINNNAAN

}
1
T

plasticity; no HCl reactions; dry.

26,0-26.07 SAMPLE

Recovered 2.0/2.0¢ = 100X.

SILTY CLAYSTONE: brownish gray (5 YR 4/1); mottied
with dark yellowish orange (10 YR 6/6) iron
staining to 25X; iron staining increasing with
depth; homogeneous; blocky; silt to 21X; moderate
to high plasticity; no HCl reaction; damp to dry.

26.0-28.0/ SAMPLE.

Recovered 2.0/2.0' = 100X,

SILTY CLAYSTONE AND CLAYSTONE: medium dark gray (N
5/0); homogeneous; blocky; trace subfissile;
gradational; silt to 25X decreasing with depth; no
iron staining except at 27.7’; trace carbonaceous

material; moderately hard; high plasticity; no HCl
resctions.

28,0-30.0¢ SAMPLE.
Recovered 2.0/2.0' = 100X.

28.0-29.46': CLAYSTONE AND SILTY CLAYSTONE: same as
above.

29.4-30.07: CLAYSTONE: dark yellowish orange (10
YR 6/6); subblocky in part; highly iron stained;
trace manganese nodules; some silt to 15%; highly
plastic; no HCl reaction; damp.

FIELD BLANK SAMPLE
P2194890026F8
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=g SAMPLES COLLECTED
e UTHOLOGIC DESCRIPTION OR OTHER IESTS
g & § PERFORMED
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30.0-32.07 SAMPLE,

Recovered 2.0/2.0 = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4/1) to dark
yetlowish orange (10 YR 6/6); varicolored;
homogeneous; blocky; highly iron stained in part;
silt to 35X; trace carbonaceous Laminations at
31.97; madium to high plasticity; no HCl reaction;
damp.

JOTAL DEPTH 32.0¢

194086




. QA By/Date

Lesatien Rocky Flacs Plapgt;
N _37427.02

Coersinases

WELL

COMPLETION ’
INFORMATION

102 -2%-59

~
Qriginal Process

Tots! Destn: wett 2820,

Fermation of Comeietion

Date tnstaited

instalied By

Waste LinesWe!l Ne.
E 22546.95 (nFp)

—_0489

Elevation: Ground Surtsee 59549.5"
Teo of Casing 3961.15"
Berenete _32.0"
ooty Flars alluvium
Casing Matenal Schadule 40 PVC Casing Diameser 2 3/5" 0.D.
Sereen Maternial Schedule 40 10-siotred PVC Surtase Casing Diameter 5 5/3" 0.D.
12/08/1989 Asporoved By f_m___-g >
R.D. Merrow Site Manager
Geessogist

Comments _Set steinless steel concralizor from 24.17' to 22.96' below -round surface

CEARP Mansger

a-r.-nd Surtsee

2.35' Protective casing stick up

Yoo ot Casing

1.65'

|

¢ d 8 7 67 o7

Heteriat:

g o

Sertase
Ses!
Lowetn (r2.)

=
2]
°

{98

15.
|
|

_—————1Rentesite

I~
feet M
L’-_-O__h."m ut.)l““

s

4

' .
Fliter Materiai;: —wemmmumy

16-40 Silica

sand

7.25

Eilter Pask
Lemetn (ft.)

1077 N

Surtase § 08 }om————

Surtase Casing
Destnh (%)

2.2

)

~lorenete
Diamater:

7_1/6"

Moo of Sereen Destn: 10.43'

S ——————————
9

weill Total
‘24_20 ioonn (f2.)

Sereen | Sersneile
l‘# 42 Leneth | | Totat Deewth
: (e 132,00 e
l |

nNo
&
w
L4 U“
s AT

‘ T YYY X o~ sur90e]
7. ILengtn (ft.)lc
—————— -

2

Bacxtili Material.

1/4" Volclay bentonite pellets and slough




QA BY/DATE </. &

LOCATION

Rocky Flats Plont; Original Process Waste Lines

LOG OF BOREHOLE

o [2-22-20 BOREHOLE /WELL NO.

COORDINATES N38,239.99 £20,907.67 (RFP)
TOTAL DEPTH

21.0°

DRILLING COMPANY

DATE DRILLED November 30, 1989
DRILLING METHOD Holiow Stem Auger

DRILLER _T. Merritt

P219189

GROUND SURFACE ELEVATION 5941.2

WATER LEVEL ENCOUNTERED _None

STATIC _ None (01/17/90)

HELPER K. Parker

Boves Brothers DRILLING FLUID

None

CHECKED BY #ﬁﬁﬂ«&/
TE MANAGER

LOGGED BY R.D. Morrow

GEOLOGIST CEARP MANAGER
COMMENTS
[y
=l o u SAMPLES COLLECTED
?f -;;:- T UTHOLOGIC DESCRIPTION OR OTHER TESTS
& & § E4= PERFORMED

T

1

ARTIFICIAL FILL

0.0-2.07 SAMPLE,

Recovered 1.0/2.0¢ = SOX.°
GRAVELLY SAND: dark yellowish brown (10 YR 4/2);
unconsolidated; some silt to 20X; angular to
subrounded; granitic; coarse gravel to 10 cm;
fine- to coarse-grained; poorty sorted;
subangular; quartzose sand.

2.0-4.07 SAMPLE.

Recovered 2.0/2.0' = 100%X.

SILTY CLAY: grayish orange (10 YR 7/4); massive;
some sand to 20%; silt to 25X%; trace gravel; trace
iron staining; low to high plasticity; no HCl
reactions; grades to dusky yellowish brown (10 YR
2/2) with depth; dry to damp.

4.0-6.07 SAMPLE.

Recovered 1.8/2.0' = 90X.

4.0-5.67: SILTY CLAY: same as above; becoming
predominantly medium gray (N 5/0).

5.6-5.87: GRAVELLY CLAY: dark yelilowish brown (10

KNu Background: 0.0

All readings in breathing
zone, on core, on
cuttings, and in augers:
0.0; unless otherwise
noted below. )

TRIP BLANK SAMPLE
781130898

0.0-1.07 SAMPLE
(VOAs only)
P2191890002

0.0-3.07 SAMPLE
P2191890003

2.0-4.0/ SAMPLE
(VOAs onty)

- YR 2/2); coarse gravel; granitic; high plasticity; P2191890204
+= ===t o no HCl reactions; damp.
= 3.0-6.6" SAMPLE
] P2191890307

4 = P2191890307D
= 4.0-5.8' SAMPLE
. (VOAs only)
E = P2191890406
== o P21918904060

2 _F== //

19180Acw

PAGE 1 oF 3




WELL NO. _P219189 LOG OF BOREHOLE PAGE__9  OF _3
Ely | SAMPLES COLLECTED
= E T . UTHOLOGIC DESCRIPTION OR OTHER IESTS

R188| =& PERFORMED

N

10fF ==

nbEox

120 = =

N

i
NN

¥

3 = =

AN

6.0-8.0° SAMPLE.

Recovered 0.6/2.0’ = 30X.

CLAY: moderate yellowish brown (10 YR 5/4);
homogeneous; trace gravel: trace silt; soft; high
plasticity; no HCU Feactions; damp.

8.0-10.0’ SAMPLE.

Recovered 0.9/2.0' = 45X,

CLAY: dark vyellowish brown (10
homogeneous; some silt to 20X;
plasticity; no HCl reactions; damp.

YR 4/2);
soft; high

10.0-12.0/ SAMPLE.

Recovered 1.0/2.07 = S0X.

10.0-11.0/: Disturbed sample (clay) due to rock in
sampler.

ARAPAHOE /L ARAMIE FORMATION

Note: Bedrock contact picked on the
dritling behavior and cuttings.
11.0-12.07: CLAYSTONE: medium gray (N 5/0); some
silt to 20%; trace iron staining; high plasticity;
no HCl reaction; damp.

basis of

12.0-14.07 SAMPLE.
Recovered 0.0/2.0* = OX.

6.0-6.67 SAMPLE
(VOAs onty)
P2191890608

1ELD BLANK SAMPLE
P2191890007F8

© 7.0-11.0° SAMPLE
2191890711

8.0-8.9¢ SAMPLE
(VOAs only)
pP2191890810

11.0-14.4" SAMPLE
P2191891116

10.0-11.07 SAMPLE
(VOAs only)
P2191891012

1N1%Rew




WELL NO.

LOG OF BOREHOLE

PAGE T o __3

DEPTH (FT)
GRAPHIC

UTHOLOGIC DESCRIPTION

‘SAMPLES COLLECTED
OR UTHER [ESTS
PERFORMED
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14.0-16.0° SAMPLE,
Recovered 0.4/2.0¢ = 20X.
CLAYSTONE: same as above.

Note: 16.0-17.07: Drilled with center bit. No
sample taken.

17.0-19.0¢ SAMPLE. -

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: brownish gray (5 YR 4&/1);
homogeneous; silt to 35%; some grading to clayey
siltstone; decreasing silt with depth; trace iron
staining; moderate to high plasticity; no HKCl
reactions; damp.

19.0-21.07 SAMPLE.

Recovered 2.0/2.0' = 100X.

SILTY CLAYSTONE: Light brownish gray (5 YR 6/1) to
brownish gay (5 YR 4/1); mottled with light brown
(5 YR 5/6); iron staining; silt to 35X increasing
with depth; some grading to clayey siltstone;
soft; some moderately hard; moderate to low
plasticity; no HCl reactions; damp.

TOTAL DEPTH = 21.0°¢

14.0-16.4" SAMPLE
(VOAs only)
P2191891416

?




WELL

COMPLETION
INFORMATION

QA By/Date X3 Neppmyor [12-5-57

Locstien f(ockv Flats Planc. Blde 774 Area

Coerminates [ __38239.99 E_20907.67

(RFP)

Tatal Deetn: wou—"éJr

Serenete 21 0"

Fermatien of Cammietian _ Rockv Flats Alluvium

weil Na. P219189

Elevation: Graung Surtssse 5941.2'

Tos of Casing 5943.15"

Caswme Mstenai _Schedule 40 PVC
Sereen Maternial Schedule 40 10-slocted PVC

Date instaitea 11/30/1989

instalted 8Y R.D. Morrow

Geoiogist

Casing Otameser __2 3/8" 0.D.

Surtace Casing Diameter _J J5/8" 0.D.

Asproved ly&/ﬂ é&/)d[//x

Site Maaasger

CEARP Managerc

Comments _Set stainless steel centralizer from 12.75' to 11.53' below ground surface

-
Greund Surtase
P A e s

Too ot Casing 1.95"

2.7' Protective casing stick up

|

Surtase Seai
Materiat:

Vg I [~ I dy _srout
Surtase

sSeal
4.0 Lengtn (f12.)

Y

fflTloi’I(ll/f{

2.3

Surtace Casing
Dewtn (12.)

|

Sl
<
|
el enteaite

o
seai .
u_._’l.ouctn Ht.)‘o

-

sana

Eilter Pack
6.9 Lengtn (f2.)

Fllter Matersal: '_.F'.
16-40 Silica 3

4 -

~Boreneile
Diameter:

vA"

Hoo of Sersen Dewtn: /.08’

4
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‘N

] Inasgtitl b
8.1 iLenetn (1t.)o
r -

I

well Tetal
‘ 12.77 Deatn (12.)

|

| Sereen | | Berenete
Lenetn | | Total Demtn.
ety | 21,0 1 (et

Bacxtill Materistl;
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1/4" Volclav bentonite pellets; slough



LOG OF BOREHOLE

QA BY/DATE #Eﬁ@m% /1/-28-89
LOCATION Rocky Flats Plant: Solar Ponds Area

COORDINATES __N37,211.07 E£21,362.90 (RFP)
TOTAL DEPTH _ 23 %

DRILLING COMPANY _ Bovles Brothers

BOREHOLE /WELL NO. __ P207389

GROUND SURFACE ELEVATION 5981.02

WATER LEVEL ENCOUNTERED None

STATIC _ 5.39" (09/21/89)

DRILLER R. Sharp HELPER P Mesa

DRILLING FLUID _ None

DAIE DRILLED June 5, 1989 CHECKED BY /' & Kth ot
DRILLING METHOD Hollow Stem Auger SITE’ MANAGER
LOGGED BY RA. Chapuis

GEOLOGIST CEARP MANAGER
COMMENTS
—_
=l o " SAMPLES COLLECTED
| I = LITHOLOGIC DESCRIPTION OR OTHER TESTS
S8 |5 PERFORMED
() a. 3 &

0.0-2.3’ SAMPLE.

°l‘5 q
4134
1 3q=d qla il
N

s
i
‘Cu# 2

CLAYEY SAND AND GRAVEL:

fine to coarse-grained

qd
&Jll
1a

ARTIFICIAL FILL

Recovered 2.3/2.3/ = 100X.

grayish orange (10 YR
7/4); lower 1.5’ moderate brown (5 YR 4/4); (50X)
sand; poorly sorted,
subangular tao subrounded; (25X) gravel; poorty

sorted; subrounded; (25%) medium plastic fines;

o] A
o 4
3.

2.37-4.37SAMPLE .
Recovered 1.7/2.07 = 85X.

‘Lf‘l
12

el
3

3
oj.

d

34

5y

subrounded; quartzose;
sorted; subangular to

h

o
RCR YRR
“'u: Jlu;%
aQd g 1a94daq

- 4.3-6.3" SAMPLE.
Recovered 1.1/2.0' = 55X,

£
ENCRE
;"la ‘10'%4
19‘?}%
N
NN

rela soft; unconsolidated; moldable; (sp- ; moist.
Endal 1'__//,/_ P-9p)
03"1-“‘“’ /
e —ao={/ ° V4
2 gt ROCKY FLATS ALLUVIUM
i o L
d /%

CLAYEY SAND AND GRAVEL: moderate Brown (5 YR 4/4)
to pale yellowish brown (10 YR 6/2); (60X) fine to
coarse-grained sand; poorty sorted; subangular to

subrounded; quartzose;

maximum size 6&em; (15%) non to medium plastic
fines; soft; weakly consolidated; (sp-gp); moist.

CLAYEY SAND AND GRAVEL: same as above; angular to

HNU background: 0.0 .
OVA background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
uniess otherwise noted
below.

IRIP_BLANK SAMPLE
T8060539A

0.0-3.0' SAMPLE
gravel; poorly SEPO189BROC3
0.0-2.0’ SAMPLE
(VOA’s only)
SEPQ189BRO002

2.3’: Readings in Augers:
HNU = 4
OVA = 10

_—o.or“’—-:_////_ subrounded sand; maximum gravel size é4cm.
s sl
e —g o

5 lawlg ,

STPOIBSA

PAGE ] oF 4




WELL NO. _ 2207389 LOG OF BOREHOLE PAGE___ 2 oF __¢4
&=
| o w SAMPLFS FONTETTT
é é o | Ew LITHOLOGIC DESCRIPTION OR OfHER TESTS
a
B3| &= PERFORMED
5 [e. 3 d'/ 6.3-8.3" SAMPLE,
g o] Recovered 2.2/2.2' = 100%. v
-0+ 6.3-7.07: CLAYEY SAND AND GRAVEL: same as 2.3- 539
En a1 L 6.3, p— i
3. 8 & 4 -
S g o] ARAPAHOE /LARAMIE FORMATION 4.3-5.3' SAMPLE
-0 = o (VOA’s only)
6 o< | 7.0-8.37: CLAYSTONE: pale olive (10 Y 6/2); (100%) SEP01890406
6. 38 low to medium plastic fines; soft; moldable;
3 ] abundant caliche to 3" thick; moist. 3.0-7.0" SAMPLE
o o SEP0189BR0307
s .
Jo s = _
5. 36" \ 8.3-10.37 SAMPLE
8.3-10.3’ SAMPLE. (VOA’s only)
Recovered 2.0/2.0’ = 100X. SEPO1898R0810

R

T

— — o

13—

N

N

CLAYSTONE AND SANDSTONE: claystone same as 7.0-
8.3’; sandstone--very light grey (N 8/0); (80%)
fine to very fine-grained sand; interbedded;
lensed; moderately well sorted; angutar to
subangular; maximun lense 0.57; speckled; (20%)
normal to medium plastic fines; soft; moldable;
moist.

10.3-12.3' SAMPLE.

Recovered 2.0/2.0’ = 100%X.

CLAYSTONE AND SANDSTONE: claystone same as 7.0-
8.37; dark yellowish orange (10 YR 6/0) to light
grey (N 7/0);: sandstone same as 8.3-10.3/; lensed;
soft; moldable; moist.

12.3-14.37 SAMPLE.

Recovered 1.5/2.0’ = 75X%.

CLAYEY SANDSTONE: Light grey (N 7/0); (80%) fine
to very fine-grained sand; moderately well sorted;
angular to subangular; (20%) non to medium plastic
fines; soft; very slightly moist.

7.0-13.07 SAMPLE
SEPO189BR0713

12.3-13.87 SAMPLE
(VOA’s only)
SEPO1898R1214

13.0-19.3" SAMPLE
SEP0O189BR1319




WELL NO.

P207389

LOG OF BOREHOLE

PAGE 3 0F 4

DEPTH (FT)
GRAPHIC

LITHOLOGIC DESCRIPTION

SAMPLES CNLIFCTFD
OR OTHER ILSTS

2
<

2

L

i
n
\

NN

QAN

N
l\\

\‘

NN\

R\

lignite--black (N 1/0); moist.

19.3-20.37 SAMPLE.
Recovered 1.0/1.0’ = 100X.
SILTY CLAYSTONE: same as above.

20.3-21.37 SAMPLE.
Recovered 1.5/1.0’ = 150%.
SILTY CLAYSTONE: same as above; soft to firm.

21.3-22.3" SAMPLE.

Recovered 1.5/1.0' = 150%.

SILTY CLAYSTONE: same as above;
layers.

iron staining in

w
= .
o E‘é‘."
S| ag PERFORMED
[ - 1
‘3 - - ‘::;/// 164.3-16.37 SAMPLE. ‘
SN Recovered 2.0/2.0’ = 100%. 14.37: Reading in auger:
=] /1 16.3-14.8/: SANDSTONE: same as above. HWNU: 0.8
- — — 14.8-16.37: SILTY CLAYSTONE: dark yellowish orange
| ] (10 YR 6/6) to yellowish grey (5 y 7/2); (70%) non
—_ to medium plastic fines; (30%) fine-grained sand;
14 - — — well sorted; subangular; quartzose; iron stained;
T - moldable; soft to firm; caliche zones; scattered
— - — lignite; black (N 1/0); slightly moist.
16.3-18.3/SAMPLE.
T R% ~  Recovered 2.0/2.0' = 100X. 16.3-18.37 SAMPLE
SILTY CLAYSTONE: same as above; 95% low to medium (VOA’s only)
/ plastic fines; trace (5%) very fine-grained sand; SEP01898R1618
15— . // scattered Llignite; black (N 1/0); scattered
‘='-‘__:'_"'/ I~ caliche; weakly consolidated; moist.
— = 7] 18.3-19.3' sawpLe.
B = / Recovered 2.0/2.0’ = 100%X.
= =—=1/ T SILTY CLAYSTONE: same as above; (10%) very fine- N
/ grained sand; iron stains; scattered caliche;

19.3-20.3’ SAMPLE
(VOA’s only)
SEPO1898R1920




P207389

LOG OF BOREHOLE

PAGE __ 4 F ¢

GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

SAMPLFS 0| FCTED
OR OTHER TESTS
PERFORMED
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22.3-23.3/ SAMPLE.
Recovered 1.5/1.0’ = 150%.
SILTY CLAYSTONE: same as above.

TOTAL DEPTH = 23.3¢

Eadul -




LOG OF BOREHOLE

QA BY/DATE /l_g_ﬁ(é{?'rﬂ/)( L =28 99

LOCATION  “Racky Flats Plant: Solor Ponds Area

COORDINATES _N37,212.89 £21.376.11 (RFP)

TOTAL DEPTH 10.0°

DRILLING COMPANY Bovles Brothers

DATE DRILLED June B, 1989

BORFHOLE/WEL! NO. __ P207489

GROUND SURFACE ELEVATION _5380.71"

WATER LEVEL ENCOUNTERED _None

STATIC 5.20" (09/20/89)

DRILLER _R. Sharp HELPER P. Mesa

DRILLING FLUID _ Nope

CHECKED BY </ Sz o727~

DRILLING METHOD __ Hollow Stem Auger J SITE MANAGER
LOGGED BY R.A. Chapuis
GEOLOGIST CEARP MANAGER
COMMENTS
[
[~
~le |w SAMPLES COLLECTED
QEE_ é § w LITHOLOGIC DESCRIPTION OR OTHER TESTS
2|83 |55 PERFORMED
5. 3 G
vr;.-// ARTIFICIAL FILL
Q' o o
B . [ 0.0-2.0’ SAMPLE.
s 1'6-/ Recovered 2.0/2.0' = 100%. HNU background = 0.0
CLAYEY SAND AND GRAVEL: grayish orange (10 YR OVA background = 0.0

ollg do
Yigdyd

ol 4
9 o

ST d
4o
°IJI

)

|
-3
3

N

7/4); lower 1.5’ moderate brown (5 YR 4/4); (60X)
fine to coarse-grained
quartzose; subangular to subrounded; (25X) non to
medium plastic fines; (15%) gravel; maximum size
Scm; poortly sorted;
consol idated; soft; (sp-gp); damp. below.

sand; poorly sorted;

quartzose; weakly

ROCKY FLATS ALLUVIUM

2.0-6.0" SAMPLE.

°|

N\
T

N
dn offl  d
a1y
q’ﬁ\"‘j‘
\\

o[&

N
b |
oo
a 1294

subangular; quartzose;
grained sand; poorly

to firm; (cl); dry.

o]&

e

S5 A
e

-~
ACH TS
\g{% q

a .o
d
|

| rjE:]Elll |
NN

i

Recovered 2.0/2.0’ = 100X,
GRAVELLY CLAY: moderate brown (5 YR 4/4); (50%)
medium to highly ptastic fines; (36%) gravel;

sorted; subangutar to
subrounded; quartzose; weakly consolidated; soft

All resdings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
uniess otherwise noted

IRIP BLANK SAMPLE
TB0&0789A

fine to coarse-
0.0-3.0/ SAMPLE
SEP02890003

0.0-2.0’ SAMPLE
(VOA’s only)
SEP02890002

j

PAGE 1 oF __2




LOG OF BOREHOLE

PAGE__2  OF __2
E |
e |w SAMPLFS 011 CCTIT
é . %‘5_‘ LITHOLOGIC DESCRIPTION OR OTHER IESTS
8183 |Hx - PERFORMED
n = 34 4.0-6.07 SAMPLE. v
J ;r:-::.f// _Recovered 1.0/2.0' = S0X. 5.20'
3_6-__4': SILTY CLAYEY SAND AND GRAVEL: moderate brown (5 YR —
Prox | 4/4); (35X) gravel; poorly sorted; subsngular;
r g 3ol quartzose; maximum size Scm; (35%) fine to coarse-
3= grained sand; poorly sorted; subsngular to
[ — subrounded; quartzose; (30X) non to medium plastic 4.0-5.07 SAMPLE
6 Bz 3 | fines; soft; crumbly; (sm-gc); dry. (VOA’s only)
- e B SEP02890406
3 To]
;‘?’&ﬁ/ 6.0-8.0" SAMPLE
== T Recovered 2.0/2.07 = 100%. 3.0-6.5' SAMPLE
- = 9 6.0-6.5’: SILTY CLAYEY SAND AND GRAVEL: same as SEP02890306
— above.
[ S I 6.5-10.07 SAMPLE
- — — ARAPAHOE /LARAMIE FORMATION SEP02890610
] 6.5-8.0°: CLAYSTONE: pale olive (10 Y 6/2); (100X)
R s 4 | medium to highly plastic fines; soft; caliche
- — - zones to 2 cm; moldable; iron staining; damp.
] 8.0-10.07 SAMPLE.
8 L — ] | Recovered 2.0/2.0’ = 100%. 8.0-10.07 SAMPLE
- — — CLAYSTONE: pale olive (10 Y 6/2); (95%) non to (VOA’s only)
- = medium plastic fines; trace (5X) very fine-grained SEP02890810
P sand; subangular to subrounded; soft to firm;
+ - =] 5 crumbly in part; caliche; iron stainings; sandier
- — — towards bottom; weakly consolidated; dry.
9 _-"-“—I/ i
|~ / TOTAL DEPTH = 10.0¢
P
1 1 I
12 1 i
13




OA BY/DATE % 4 ékém_a“ [10-289-0F
LOCATION Rotky Flats Plant: Soclor Ponds Areg

LOG OF BORLHMOLE

BOREHOLE/WELL NO. P207589 .

GROUND SURFACE ELEVATION

597408’

COORDINATES N37.410.11  E21,738.72 (RFP) WATER LEVEL ENCOUNTERED _ 8.1
TOTAL DEPTH 29.1 STATIC _22.97 (09/21/89)
ORILLER _R. Shamp HELPER R. O
DRILLING COMPANY Bowvies Brothers DRILLING FLUID _ None
DATE DRILLED May 18, 1989 CHECKED BY _ /A& (Sr4 prx 2t
DRILLING METHOD _ Hollow Stem Auqer J SITE MANAGER
LOGGED BY K.E. Miler
GEOLOGIST CEARP MANAGER
- COMMENTS
[}
=
=l |w SAMPLES CNIIECTID
= g §u LITHOLOGIC DESCRIPTION OR OTHFR 1C5TS
&) a.
O 5. 3 a0}t
3> /
. —q .~ ROCKY FLATS ALLUVIUM
i - -
2o & - 0.0-2.1/ SAMPLE.
i — o Recovered 2.1/2.1/ = 100%. HNu Background: 0.0
. —g .~ SANDY GRAVELLY CLAY: grayish orange (10 YR 7/4) to OVA Background: 0.0
1 iy dusky brown (5 YR 2/2); coarse to fine-grained .
1. : ';;2-- - sand; coarse to fine gravel; gquartzite to 3 cm; All readings on cuttings,
°';..v--‘,- broken; loose to firm; no to low plasticity; (cl); in breathing zone, on
e~ o damp. core, and in augers; 0.0;
o a® ] unless otherwise noted
S I 2 - 2.1-64.1' SAMPLE. below.
RN / Recovered 1.7/2.0" = 85%.
by @ — | // SANDY CLAYEY GRAVEL: moderately yellowish brown TRIP BLANK SAMPLE
9 _;“,,_o’_;’/ (10 YR 5/4) to very pale orange (10 YR 8/2); TBOS1889A
“-—3, = G:/ - coarse to fine-grained sand; coarse to fine
5 — a1 gravel; quartzite; subrounded; some broken to 3 0.0-3.0’ SAMPLE
o 8. cm; loose; non-plastic; light HCl reaction; (gc); SEPQ389BR0003
_:o 3 damp.
T aa °r 0.0-2.17 SAMPLE
RN 4.1-6.17 SAMPLE. (VOAS onty)
e —g .o Recovered 1.3/2.0' = 45X. SEP0389BR0002
3 "ﬂt_a' _;* GRAVELLY ‘SANDY CLAY: very pale orange (10 YR 8/2); o
A4 + o coarse to fine-grained sand; quartz; some HCl 0.0’: Reading in Auger:
5 343G . - : .
o —a reaction; coarse to fine gravel; quartzite to 3 OVA: 9.0
T —p o J cm; subrounded; loose to firm; no to low . X
i plasticity; (cl); damp. 2.1’: Reading in Auger:
45T T A HNU: 0.2
o;'ﬂ_a"o;‘ /
o — o 3.0-9.47 SAMPLE
4’ “"—O Ch / SEPO3898BRO309
{7y o
v °‘-°-?—-°;- 4.1-5.4" SAMPLE
'v-_o—n o (VOAs only)
—
| Ry sl SEP0389BR0406
S ye 4.1/: Reading in Auger:
a ——
c 2 OVA: 90.0
5 tevil
SPOIBOA

PAGE ] oF




WELL NO. __P207589 LOG OF BOREHOLE PAGE __2 OF __15

E

il B 123 SAMN FS FOLLECTED

E é § w LITHOLOGIC DESCRIPTION OR OTHER IESIS

Glx3d | 5= PERFORMED
6. 3 O

5 ...7".:.‘1’// 6.1-8.1" SAMPLE.

—0 7 o1 Recovered 1.4/2.0' = 70%.
o = | GRAVELLY SANDY CLAY: same as sbove; yellowish gray
7 34 (5 Y 8/1); wet at shoe.
B3 8.1-10.1' SAMPLE.
6 o=’ A Recovered 1.6/2.0' = 80%.
'6’*:8_9; B8.1'-9.47: GRAVELLY SANDY CLAY: same as above;
N wet.
oy~ -
=@ = o
I =f N ARAPAHOE /LARAMIE FORMATION
5. A°G
~ : . .
Vg 9.4-9.77: SILTY CLAYSTONE: light olive gray (5 Y 8.1-9.7/ SAMPLE
—) = o . 6/1); mottled dusky yellow (5 Y 6/4); stiff; (VOAs only)
a

Ji e 3-8 ay | consolidated; high plasticity; damp. SEPO389BRO810
7. 36
S / B.1': Reading in Auger:

~0 — o , OVA: 1.0
i v__/ i
a. 3 O .
o o] 10.1-12.1' SAMPLE,

—0 7 o Recovered 2.0/2.0¢ = 100X.

8 o 3 | SILTY CLAYSTONE: same as above; abundant caliche; v ,
7;&‘_?_'_6; high HCL reaction; highly weathered. 8.1
e 12,1-14. 17 SAMPLE. -

o | Recovered 2.2/2.0¢ = 110%.
3. 3 0| SILTY CLAYSTONE: light olive gray (5 Y 6/1);
,‘-'_;,,,?. mottled dark yellowish orange (10 YR 6/6); highly 9.4-15.4" SAMPLE
-0 — o weathered caliche; high HCL reaction; SEPO3898R0915
a

9 e+ | comsolidated; high plasticity; stiff; damp to
7 2o moist. 12.1-16.17 SAMPLE
.,_".‘.u.: (VOAs only)

-—) — o / SEPO389BR1214
”—::—';'//

‘0-5:_';.// I

NE= / I

]2-5:%-

Ez :% :
Sy




o _s20r39 __ LOG OF BORFHOLE  rae__ 5 o s

&

4-;:_) 'y SAMDI IS ANLEFCTTR
QE- o I LITHOLOGIC DESCRIPTION ' OR UNER IESIS
BISS|ae PERFORMED

1 ;3; 3 . ’/,/ p
4 z 14.1-16.1" SAMPLE,
. /| Recovered 2.072.0" = 100%. 15.4-21.4" SAMPLE
| SILTY CLAYSTONE: same as  above; highly SEP03898R1521

carbonaceous; black (N 1/0); more iron-stains--
dark yellowish orange (10 YR 6/6).

143 16.1-18.17 SAMPLE.
3 Recovered 2.0/2.07 = 100%. 16,1-18.1¢ SAMPLE
4 SILTY CLAYSTONE: olive gray (5 Y 3/2); stains-- (VOAs only)
] dusky yeilow (5 Y 6/4); small amount calcareous SEP03898R1618

[

material; HCl reactive; carbonaceous streaks--
black (N 1/0); consolidated; high plasticity;
stiff to hard; dry.

T
ot

N

T
[

155#'_—_}_/_ 18.1-20.1' SAMPLE,
¥ . Recovered 1.4/2.0' = 70%. 18.1/: Reading in Auger:
: : SILTY CLAYSTONE: same as above. OVA: 1.0

E LY | 20.3-22.1' SAMPLE.

] / Recovered 2.0/2.0/ = 100%. 20.1-22.1" SAMPLE

] SILTY CLAYSTONE: brownish btack (5 YR 2/1); highly (VOAs only)

] carbonaceous; lignite pieces--black (N 1/0); iron- SEP03898R2022

stains and fractures; dark yellowish orange (10 YR
6/6); small amount caliche; high HCL reaction;
consolidated; stiff to hard; high plasticity;
damp.

N
NN

ARTIIE
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N
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WELL NO.

2207589

LOG OF BOREHOLE PAGE__4  OF _5
o~
E D 1 SAMM FS ~eNLLECTIY
QE:: é: &y, LITHOLCGIC DESCRIPTION OR UIHER IESIS
<) a. -

B|leg & PERFORMED
==
21 =T=:__.// 22.1-26.17 SAMPLE.

—_—t Recovered 2.0/2.0’ = 100X.

B = | SILTY CLAYSTONE: same as above; moderately

. —] yellowish brown (5 YR 5/4).

. 1 26.1-26.1' saMpLE.
22_5‘_—-‘——:'_ | Recovered 2.0/2.0’ = 100X.

= = = SILTY CLAYSTONE: brownish black (5 YR 2/1) grading

| e to medium dark gray (N 4/0); iron-stains--dark

—_— yellowish orange (10 YR &/6); hard to stiff;

=7 | consolidated; high plasticity; some carbonaceous

—'_—,_:___ / pieces; damp.

— 26.1-28.1¢ SAMPLE. -
23 |= ==} | Recovered 2.0/2.0" = 100X. __Y_-— 22.97

-"—._':_/ SILTY CLAYSTONE: same as above; olive gray (5 Y =

Shppndiy .

== | 28.1-29.1’_SAMPLE.

= = -] Recovered 1.0/1.07 = 100%X.

L] / . SILTY CLAYSTONE: same as above.
24 ==
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A 0F _3

LOG OF DOREHOLE

LITHOLOGC DESCRIPTION

SAMPI TS PONTETTD
UR OTHER IESIS
PERFORMED

31

32

33,

34

35,

36 ]

37

TOTAL DEPTH = 29.1’




QA BY/DATE

- 8_
//Rocky Flats Plant: Solar Ponds Areg

L0G OF BOREHOLE

TOTAL DEPTH 18.2'

DRILLING COMPANY Bodes Brothers

DRILLER __R. Sharp

RORFHOLE /WELL NO.  P207689

GROUND SURFACE ELEVATION _5966.32 7

COORDINATES _N37,411,33 £22.213.85 (RFP) WATER LEVEL ENCOUNTERED 10.2

STATIC 5.55' (09/14/89)

HELPER P. Mesa

DATE DRILLED

DRILLING FLUID __None

DRILLING METHOD

May 5, 1989 CHECKED BY 7 /2 «Std srtivas
Hollow_Stem Auger J SITE MANAGER

K.E. Miller

GEOLOGST CEARP MANAGER

DEPTH (FT)
GRAPHIC
LOG
SAMPLE

TYPE

LITHOLOGIC DESCRIPTION

SAMPLES COLLECTED
OR OTHER TESTS
PERFORMED

6

NN

(-

|°.IJ°.L
i

l
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i

5“'
|

4
!

b

) b
nd
AN

J

Elo
. i
L

ol ol

%l
Pt:lh
N

b

|

£
;

.0

N

L]

d

q
3

-

'y

of

4
3
0!

of

T
4o 4
a3

|°I
o

Fu

J
!o

E

|

l.
b

RY
3

t 4~
\\

N

T
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ROCKY FLATS ALLUVIUM

0.0-2.2" SAMPLE.

Recovered 1.6/2.2' = 73X,

GRAVELLY SANDY CULAY: olive black (5 Y 2/1) to
tight brown (5 YR 6/4); coarse to fine-grained
sand; coarse to fine gravel; quartzite;
subrounded; loose; low plasticity; (cl); damp.

2.2-6.2" SAMPLE.

Recovered 1.2/2.0’ = 60%X.

GRAVELLY SANDY CLAY: same as above; grading to
very pale orange (10 YR 8/2); light brown (5 YR
5/6); high reaction to MHCl; iron stains--dark
yellowish orange (10 YR 6/6); (cl).

4.2-6.2" SAMPLE.

Recovered 1.5/2.07 = 75%.

GRAVELLY SANDY CLAY: Llight brown (5 YR 5/6);
coarse to fine-grained sand Llenses--very pale
orange (10 YR 8/2); calcareous cemented; coarse to
fine gravel; low plasticity to medium plasticity;
(cl); damp.

HNU Background: 0.0
OVA Background: 0.0

Atl readings on cuttings,
in breathing zone, on
core, and in auger: 0.0;
uniess otherwise noted
below.

TRIP BLANK SAMPLE:
8050589

0.0-5.71: SAMPLE
SEP04890006
SEP04890006D

0.0-1.6' SAMPLE
(VOAs only)
SEP04890002
SEP04890002D

(=]

|.

0’: Reading in Auger:
VA: 1.5

[=]

N

2': Reading in Auger:
OVA: 0.2

4.2-5.7' SAMPLE
(VOAs only)
SEP04890406

4.2': Reading in Auger:
QVA: 4.0

PAGE ] oF J




WELL NO.  P207689 LOG OF BOREHOLE PAGE __ 2 oF __3
Elo | SAMPIFS AL TCTID
{\E. Q:_ - ‘;u LTHOLOGIC DESCRIPTION UR UIHER [ESTS
a
g %9 (‘f,’c PERFORMED
5 ::.."‘L‘//
) s, v
— O ecover .6/2.0" = . .
‘_f::,,"_g’ - SANDY CLAY: moderate brown (5 YR 4/4); some 3.55
o= & gravel; quartzite; coarse to fine; subrounded; —
- 5'_6_'0_ broken; coarse to fine-grained quartz sand;
6 _"5_,'_; subrounded; calcareous cemented; HCl reactive;
T as® F - firm to loose; low plasticity; (cl); moist. 6.2-12.6' SAMPLE
o

10

N

12

13

N

T

NN

[o fole

T e

o'°q5‘
{\X{{\\’i\;\

8.2-10.2' SAMPLE,

Recovered 1.8/2.0' = 90X.

SANDY CLAYEY GRAVEL: Llight brown (5 YR 5/6) to
ligat brown (5 YR 6/4); coarse to fine-grained
quartz sand; coarse to fine gravel; quartzite;
subrounded to 3 cm; trace silt; loose; non to low
plasticity; (gc); moist.

10.2-12.27 SAMPLE.

Recovered 0.4/2.0' = 20X.

CLAYEY SAND: light brown (5 YR 5/6); some gravel;
quartzite; rounded: coarse to fine-grained quartz

sand: non calcareous; loose; non-plastic; (sc);
wet,

12.2-14.27 SAMPLE,

Recovered 2.2/2.0' = 110%.

12.2-12.687: CLAYEY SAND: same as above; (sc).

SEP04890612

6.2': Readings in Auger:
HNu: 0.6
OVA: 20.0

8.2-10.07 SAMPLE
(VOAs oniy)
SEP04890810

8.2!: Reading in Auger:
OVA: 0.5

12.6-15.3" SAMPLE
SEP04891215

12.2-146.2" SAMPLE
(VOAs only)
SEP04891214

12.2’: Reading in Auger:
OVA: 0.2

i

10.2'




WELL NO. __P207689 LOG OF BOREHOLE PAGE 3 OF 3

€l " SAMM TS £OLICOTT
= & - §b‘.‘ UTHOLOGIC DESCRIP ION : OR OTHER ILSIS
B|ES | A= PERFORMED
BE==
=‘:T__-:// ARAPAHOE /LARAMIE FORMATION FIELD BLANK SAMPLE
£== i SEP04B91215F8

12.6-14.27: SILTY CLAYSTONE: Light olive gray (5 Y
6/1); motties of dark yellowish orsnge (10 YR
6/6); very stiff; low to medium plasticity;
weathered caliche; high NC! reaction; damp.

b
1
HTRTNTNT

16.2-16.2¢ SAMPLE.

2 Recovered 1.1/2.07 = 55%X. 14.2': Reading in Auger:
= == SILTY CLAYSTONE: same as above. OVA: 0.2

o
! !

3
16.2-18.2° SAMPLE.
Recovered 0.0/2.0’ = OX.

i

Note: Lost sample.

o
AN

i
AN

Wi
' .
1

TOTAL DEPTH = 18.2¢
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QA BY/DATE

gf. B LB Fzg&

LOCATION ocky Flats Plont: Solar Ponds Areg
COORDINATES _ N37.40558 £22239.07

LOG OF BOREHOLE

(RFP)

TOTAL DEPTH _32.3

DRILLING COMPANY Boyles Brothers

DRILLER

BOREHOLE /WETL. NO.

207789,

GROUND SURFACE ELEVATION _ 5965.88'

WATER LEVEL ENCOUNTERED None

STATIC _27.54' {09/14/89)

R. Shorp

HELPER P. Mesa

DRILLING FLUID _ None

DATE DRILLED May 5, 1989 CHECKED BY ox
DRILLING METHOD _ Hollow Stem Auger MANAGER
LOGGED BY K.E. Willer

GEOLOGIST CEARP MANAGER
COMMENTS

X

oy
Ll - SAMPLES COLLECTED
=| T = LITHOLOGIC DESCRIPTION OR OTHER 1ESTS
Sl 2G| =2 & PERFORMED
o 1 ] w

o|:
L

oj of
|
|

material; HCl reactive; 25X clay; (gm-gc); damp.

0 *// ROCKY FLATS ALLUVIUM
a2 2 ROCKY FLATS ALLUVIUM
L]
S —o2 0.0-2.37 SAMPLE,
1= - Recovered 1.4/2.3' = 61X. HNu Background: 0.0
®—— o1 GRAVELLY CLAY: dark greenish gray (5 GY 4/1); OVA Background: 0.0
T — coarse to fine gravei; subrounded quartzite; trace . .
] o, .9:/ coarse to fine-grained sand; non-calcareous; firm;: All readings on cuttings,
4 %o __ad - low plasticity; (cl); damp. in breathing zone, on
a_o_ core and in augers: 0.0;
Yy . unless otherwise noted.
s — ]
T - 0.0-5.8' SAMPLE
— — — 2.3-4.3" SAMPLE, SEPOS89BR0006
it Recovered 0.3/2.0° = 15X%.
2 s "o GRAVELLY CLAY: same as above; highly calcareous 0.0-1.47 SAMPLE
--90 —o_t/- caliche; HCl reactive; (cl); damp. (VOAs only)
— =V SEPOS89BR0002
a__9o
O -'l/ 0.07: Readings in Auger:
e e - 4.3-6.3' SAMPLE. WNUZ 0.1
X Recovered 1.5/2.0’ = 75%. OVA: 1.4
= 5 = SANDY CLAYEY GRAVEL: grayish orange (10 YR 7/4) to . .
3 | 5o .ol moderate brown (5 YR 4/4); coarse to fine-grained 2.3': Reading in Auger:
S D - quartz sand; coarse to fine gravel; quartzite to 4 HNu: 0.4
=3 6—04/ cm; broken; firm; low piasticity; calcareous OVA: 0.8

4.3-5.8" SAMPLE

7 6._L-°—'/L (VOAs onty)
e o< SEPOSB98R0406
———y —Q—
9o __ol
4 e —a_ 4.3': Readings in Auger:
e a__ .07
T-02. T g HNu: 0.2
e / OVA: 9.0
L2 —e -2
A _a. "
T / I
ity /
EXiry /
S ¢ /]
SEPOSOSA

PAGE | oF 3



WELL NO. P207739

LOG OF BORCHOLE

PAGE 2 0F 5

Recovered 1.3/2.0’ = 65%.

Lis |o SAMRES COILECTID
=|Z =, LITHOLOGIC DESCRIPTION OR UIHER TESTS
G128 |38 PERFORMED
S Paay’ ] ,

2L 6383 s,

s =0

(@ p]
o
Pla!nl.lol:s
=
\\\\“ N

|
P

a] “‘|l
oll
. lo | ,\Ilo

I
°l
Jo

~
of o
ol |
1l
o
lo. | o
\
O\

_O_Q.‘._'_/,/__
—r =], N4
_b_°_,°4 / A
S, s

o __ a__ ,’// e
al a8y, B 4
me S .

“4 4. =+ R
LI} Ve
[ Y

ol
|

°io~ll |

‘llrro: | 2
K
NN

T
I.L%of:q!o: lolo jo

NN
SN\

OON
N

N\

i
]
L
]

(Yo
3| ol
ol

-]
' T
la

ole,
°l|ﬂ
O

|
|

| ‘o|o'
AN

I

o] o]
'S
]
Lelpl
l> |
N\
N \\ \‘
\‘\' . N,
T

10

2| 1>
i®7
3

hel
S

Q
5|
o
el
lo
T
\ N N
NN .
N
N
Y
N
1

R
O\

J
9!
n

o, L gl lo teld

i
|
1

o] o]
e |
1°al
i
<
\\
\\\
N
NN

r)

_
=
Te,
o

ol :
\'\ N\
NN

|
|
AN
N\
NN\
T

o
o
N
2lg le lob
OO
. \\ \
‘\ N N\

AN
NN \\{\
AN
T

N \.

AN
‘. \\

N
N
N

1
T a °‘
cle, L
| pls!
olo Ia '
N
~\
N
T

olo
|
7
lo
N
N
AN

13

SANDY CLAYEY GRAVEL: same as above; sand lense of
moderate reddish brown (10 R 4/6); highly
calcareous; HCL reactive; less gravel in lower
portion; (gm-gc).

8.3-10.37 SAMPLE,

Recovered 2.2/2.0’ = 110%.

SANDY GRAVELLY CLAY: moderate yellowish brown (10
YR 5/4) to very pale orange (10 YR 8/2); well
censolidated: stiff; low to medium plasticity;
highly calcareous; HClL reactive; coarse to fine-
grained sand; coarse to fine gravel; subrounded;
(cl); damp.

10.3-12.3’ SAMPLE.

Recovered 2.2/2.0' = 110%X.

GRAVELLY CLAY: pale yellowish brown (10 YR 6/2);
trace silt; trace coarse to fine-grained sand;
coarse to fine gravel; subrounded; highly
calcareous; HCl reactive; (cl); damp.

12.3-14.37 SAMPLE.
Recovered 2.2/2.0’ = 110X.
12.3-12.97: GRAVELLY CLAY: same as above; (cl).

6.3:12.9" SAMPLE
SEP05898R0613

8.3-10.3' SAMPLE
(VOAs only)
SEPOS898R0810

8.37: Reading in Auger:
OVA: 1.2

12.3-14.3’ SAMPLE
SEPQ5898R1214

12.9-18.37 SAMPLE
SEPO5898R1318

§




WELL NO. P207789

LOG OF BORLCHOLE

PAGE 3 0F 3

=l o " SAMM TS COHFCTTD
ElE 2w LITHOLOGIC DLSCRIPTION OR UTHER IESIS
G128 |5 PERF ORMED
BE==/
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ARAPAHOE /LARAMIE FORMATION

12.9-14.37: SILTY CLAYSTONE: light olive gray (5 Y
6/1); consolidated; massive; 0.2’ lense caliche;
highly HCl reactive; stiff; high plasticity; damp.

14.3-16.3’ SAMPLE.

Recovered 2.2/2.0/ = 110%.

SILTY CLAYSTONE: same as sbove; interbedded sand
lense; coarse to fine quartz; highly calcareous;
caliche; HCl reactive.

3
16.3-18.3¢ SAMPLE.
Recovered 2.2/2.0' = 110X,
SILTY CLAYSTONE: light olive gray (5 Y 6/1);
mottling--dark yellowish orange (10 YR 6/6);
massive; consolidated; very stiff to hard; medium
to high plasticity; calcareous nodules; HCL
reactive; damp.

18.3-20.3/ SAMPLE.

Recovered 2.2/2.0' = 110X,

SILTY CLAYSTONE: same as above; grading to olive
gray (5 Y 4/1); lignite; black (N 1/0).

20.3-22.37 SAMPLE.

Recovered 2.2/2.0/ = 110X,

SILTY CLAYSTONE: Llight olive gray (5 Y 5/2);
consol idated; massive; streaks of dusky yellow (5
Y 6/4); very stiff to hard; (ow to high
plasticity; damp.

14.37: Readings in Auger:
HNu: 0.4
OVA: 7.0

16,3-18.3" SAMPLE
(VOAs oniy)
SEPOS898BR1618

18,3-26.3' SAMPLE
SEPOS5898R1824

18.37: Reading in Auger:
OVA: 3.0

0.37-22.37 SAMPLE
(VOAs onty)
SEPOS589BR2022

20.37: Reading in Auger:
OVA: 1.6

:




P207789 LOG OF BOREHOLE

WELL NO. PAGE 4 OF _5
[ . |

“le | ‘SAMPI FS FHIECTTD
1 T, LITHOLOGIC DESCRIPTION OR OTHER IESIS

G283 |FE : PERFORMED
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22.3-24.3' SAMPLE.
Recovered 2.2/2.0' = 110X,
SILTY CLAYSTONE: same as above.

26.3-26.3' SAMPLE.

Recovered 2.2/2.07 = 110X,

SILTY CLAYSTONE: same as above; grading to olive
gray (5 Y 3/2); mottling--dark yeilowish orange
(10 YR 6/6).

26.3-28.3/ SAMPLE.

Recovered 2.2/2.0¢ = 110X. .
SILTY CLAYSTONE: Llight olive gray (5 Y 5/2);
stained dark vyellowish orange (10 YR 6/6);
massive: unconsol idated; medium to high
plasticity; very stiff; fractured; damp.

28.3-30.3/ SAMPLE.

Recovered 2.2/2.0¢ = 110X.

SILTY CLAYSTONE: olive gray (5 Y 3/2); trace very
fine to fine-grained sand; consolidated; very
hard; low plasticity; mottling--dark yellowish
orange (10 YR 6/6); dry.

22.3/: Resdings in Auger:
KNu: 0.2
OVA: 7.0

26.3-26.3" SAMPLE
(VOAs only)

SEPOS89BR2426
26.3': Readings in Auger:

HNu: 0.4
OVA: 8.5

26.37: Reading in Auger:
OVA: 0.6

28.3/: Reading in Auger:
OVA: 0.6

Vs




WELL NO.

P207789

LOG OF BORCHOLE

PAGE o} OF 5
[~
= us “SAMPLES PO FOTED
=1 £ a ., UTHOLOGIC DESCRIPTION OR OTHER TESIS
al <o | Z2a
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30.3-32.3/ SAMPLE.
Recovered 2.2/2.0 = 110X.

SILTY CLAYSTONE: olive gray (5 Y 3/2); some very
fine to fine-grained sand; quartz; non-cemented;
consol idated; massive; very hard; low plasticity;
dry.

JOTAL DEPTH = 32.3'




OA BY/DATE LB Lhitprpiam [Ji1/-28-5%
LOCATION Rocky Flals Plant: Solar Pond Areq

LOG OF BOREHOLE

COORDINATES _N37,683.91

£22,239.84 (RFP)

TOTAL DEPTH _10.5°

DRILLING COMPANY ‘Boves Brothers

DRILLER R. Sharp

BORFHOLE /WELL NO.

P207889

GROUND SURFACE ELEVATION
WATER LEVEL ENCOUNTERED _i.0°
STATIC 2.87 (09/15/89)

5962.82

HELFER P Mesq

DRILLING LUID None

"DATE DRILLED May 1. 1989 CHECKED BY </ 8 Cttorhfon -
DRILLING METHOD _ Hollow Stem Auger / SITt MANAGER
LOGGED BY K.E. Miller ‘

GEOLOGIST CEARP MANAGER
COMMENTS ,

%

R DT
;%J J.nl | Jlol :0%
3 313q=4 1qq=dq‘\\:

°|

24

qd
‘Lﬂ'a 1
91294
N
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o
; 913q1°‘

l(»ﬁ
J“ °I.& dp
b

o4

d i
J?Jﬁ
<q‘°'

0.0-2.37 SAMPLE.

Recovered 1.0/2.3’ = 43X.

CLAYEY GRAVEL: brownish black (5 YR 2/1) to
moderate brown (5 YR 4/6); trace coarse to fine
gravel; subrounded to 3 cm; trace coarse to fine-
grained sand; quartz; unconsolidated; firm; non-
plastic; (gc with sand); wet.

2.3-4.5’ SAMPLE.

Recovered 2.2/2.2' = 100X.

2.3-2.97: CLAYEY GRAVEL: same as above.

2.9-4.57: CLAYEY GRAVELLY SAND: very pale orange

(10 YR 8/2); some gravel; subrounded to 2 cm;

quartzite; coarse to fine-grained quartz sand;

high HCl reaction, (oose; non-plastic; (sc); wet.
L}

C.
Sle | SAMPIES COLIECTED
=l | T LITHOLOGIC DESCRIPTION OR OTHFR TESTS
Bl ES | A& PERFORMED
O a_3 9 ROCKY FLATS ALLUVIUM HNu Background: 0.0

o OVA B8ackground: 0.0

All readings in breathing
zone, core and auger:
0.0; unless otherwise
noted.

Vo

IRIP BLANK SAMPLE
18050189

0.0-2.37: Reading in
Auger
OVA: 0.4

0.0-2.91 SAMPLE
SEP06890003

.__Y___. 2.87

0.0-1.07 SAMPLE
(VOAs only)
SEP06890002
SEP046890002D

2.3-4.5’: Reading in

4 —0 7~ o Auger
e o L OVA: 0.2
d? — o
o - 2.9-5.5' SAMPLE
-0 5 o SEP06890306
R a4 i SEP06890306D
g_3¢] SEP06890306F8
-u_ao—u -
- o
5 LY
SEPOBSOA

PAGE ! OF 2




VELL NO. _2207889 LOG OF BOREHOLE  rae_o o _2

Ele | SAMPI TS £ FCTID
lE 12y LITHOLOGIC DESCRIPTION OR OIMER TESIS
Bl eS| PERFORMED

4.5-6.57 SAMPLE,

wn

d of
1545
q 129
N

Recovered 1.0/2.0’ = 50X, 4.5-5.5’ SAMPLE
CLAYEY GRAVELLY SAND: same as above; more (VOAs only)
quartzite gravel; subangular to subrounded. SEP06890406

6.5-8.5’ SAMPLE.

Recovered 0.97/2.07 =2 45%.

6.5-7.27: GRAVELLY CLAY: very pale orange (10 YR
8/2); quartzite cobbles; sub-rounded, coarse to
fine; highly calcareous; HCl reactive; trace silt;
trace coarse to fine-grained sand; firm; low
pla‘sticitv: (gc); damp. '

ol ]
+dslaa
<\qld

(@ 2]
T3
Jds
1294

34
431

T AL

by 1l
|° RLd B
q'\ﬁq\di

ARAPAHOE /LARAMIE FORMATION

s % . 7.2-7.4': SILTY CLAYSTONE: very pale orange (10 YR
AN 8/2); consolidated; highly calcareous; HCl
‘_"’,_j reactive: caliche type material; stiff; low to
) Sp—— | high plasticity; damp.

8.5-10.5’ SAMPLE.

Recovered 2.2/2.0’ = 120%. 8.5-10.5’ Readings in
SILTY CLAYSTONE: very pale orange (10 YR 8/2) Auger

grading to lLight olive gray (5 Y 6/1); streaks of HNU: 0.6

dark yellowish orange (10 YR 6&/6); highty OVA: 35

calcareous in upper portion; HCl reactive; stiff;
low to high plasticity; damp.

JOTAL DEPTH = 10.5'

13




LOG OF BOREHOLE

QA BY/DATE i{,é. Bresrrtam Lot -59
LOCATION ocky Flais Plant: Solar Ponds Areg
COORDINATES N37,683.92 £22,226.17 (RFP)

TOTAL DEPTH 26.2

BOREHOLE /WELL NO. P207989
GROUND SURFACE ELEVATION 5963.09’
WATER LEVEL ENCOUNTERED  4.2°

STATIC 14.86' (09/14/89)
DRILLER  R. Sham HELPER P. Mesa
DRILLING ALUID None

DRILING COMPANY Bowvies Brothers

DATE DRILLED May 2,1 1989 CHECKED BY # B _Bie éuaﬁ .
DRILING METHOD _ Hollow Stem Auqger SITE MANAGER
LOGGED BY K.E. Miller
GEQLOGIST CEARP MANAGER
COMMENTS
3

=l o w SAMPLES COIECTID
=l & T, LITHOLOGIC DESCRIPTION OR OTHER TESTS
a (<o Za
BI53 |5 PERFORMED

o _.6__ )

"i:._tL ROCKY FLATS ALLUVIUM

T

|

L
|

1
o]

0.0-3.2’ SAMPLE.
Recovered 2.1/2.2' = 95%.

CLAYEY GRAVEL: brownish black (5 YR 2/1); to
moderate brown (5 YR 4/4); coarse to fine
quartzite gravel to 3 cm; coarse to fine-grained
quartz sand; unconsolidated; firm; non to low core, and in auger: 0.0;
plasticity; non-calcareocus; carbonaceous; (gc); " untess otherwise noted

damp. below.

ol

N

HNu Background: 0.0

OVA Background: 0.0

All readings on cuttings,
in breathing zone, on

b leh

|'r|r P"

jo lolo, lo lolo, lo
\'\\
\T \

IRIP BLANK SAMPLE
2.2-6.27 SAMPLE. 18050289

Recovered 1.2/2.0’ = 60X,

NO
1 1
l’%f : nfhf:of: ele
pleivd plpt
o, o lglo 1o |0l
\\\\\'\

2.2-2.67: CLAYEY GRAVEL: same as above.

0.0-2.6 SAMPLE

2.6-3.47: CLAYEY SAND: very pale orange (10 YR SEPO7898R0O003
8/2); coarse to fine-grained sand; gquartz;
- 1 subrounded; moderately consolidated; trace coarse 0.0-2.0’ SAMPLE
3 o _ 4] - to fine gravel; very firm; low plasticity; (sc); (VOAs only)
pp— / 1 damp. SEPO789BRO002

4.2-6.2" SAMPLE. 2.2-4.2': Readings in

A~
LN
HME

TN

Recovered 2.0/2.0/ = 100X. Auger:
4.2-6.2' sample.Recovered 2.0/2.0’ = 100%, HNu: 0.04
— — 4.2-6.07: CLAYEY SAND: same as above; some gravei; OVA: 6.0
b — — coarse to fine; subrounded quartzite; grading to
11— - ~~/'" Light brown (5 YR 5/6); (sc) wet. 2.6:6.0' SAMPLE
SEPO789BRO306

-~
b
NN
M
-
h_—

i
|

4.2-6.2' SAMPLE
(VOAs only)
SEPO7898R0406

K

I‘l[
lIll
]

PAGE 1 oF 4




WELL NO. __P207989 LOG OF BOREHOLE PAGE__ 2 OF
Ef, " SANM.CS FOLLECTED
AEREN LITHOLOGIC DESCRIPTION OR OTHER ILSIS
B 28|28 PERFORMED

5 —'_‘—_—J// ARAPAHOE/LARAMIE FORMATION
"_‘."';—~/ 6.0-6.2': SILYY CLAYSTONE: light olive gray (5 Y 6.0-12.2' SAMPLE
. 6/1); trace coarse to fine-grained sand; quartz; SEPO7898R0612
—_ consolidated; very stiff; low to high plasticity;
6 F AmA | highly calcareous; HCl reactive; damp. 6.2-8.2' SAMPLE
= = (VOAs only)
T e 6.2-8.2' SAMPLE. SEPO7898R0608
— ] Recovered 2.0/2.0 = 100X.
4= == SILTY CLAYSTONE: same as above; more silt; streaks 6.2-8.2': Readings in
= == of, dark yellowish orange (10 YR 6/6); grading to Auger:
] pale olive (10 Y 6/2); stiff; low to high WNu: 0.2
— plasticity; damp. OVA: 1.0

3

y;_

NN

N

N

N\

NI

8.2-10.2* SAMPLE.
Recovered 2.0/2.0 = 100%X.
SILTY CLAYSTONE: same as above.

10.2-12.27 SAMPLE.

Recovered 2.0/2.07 = 100X,

SILTY CLAYSTONE: pale olive (10 Y 6/2) to light
olive brown (5 Y 5/6); stains of dark yellowish
orange (10 YR 6/6); consolidated; small calcareous
nodule; NCL reactive; very stiff to hard; low
plasticity; damp.

12.2-14.2' SAMPLE.
Recovered 2.1/2.0’ = 105X,
SILTY CLAYSTONE: same as above.

8.2-10.2’: Readings in
Auger:

HNu: 0.2

OVA: 1.0

10.2-12.2¢ SAMPLE
(VOAs only)
SEP07898R1012

12.2-18.2" SAMPLE
SEPO789B8R1218

12.2-14.2': Reading in
Auger:
OVA: 0.2




WELL NO. _ P207989 LOG OF BOREHOLE PAGE 3 OF

E

=l | SAMPLTS FOHTCTID
=| £ &, LITHOLOGIC DESCRIPTION OR ONWR TESTS
al<o | =a

S 28| EE PERFORMED
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14.2-16.2" SAMPLE.

Recovered 2.1/2.07 = 105X.

SILTY. CLAYSTONE: same as above;
nodule; HCl reactive; lignite
1/0); hard; low plasticity; dry.

small calcareous
lense--black (N

16.2-18.27 SAMPLE.

Recovered 2.2/2.0° = 110%.

SILTY CLAYSTONE: same as above; amount of iron
oxidation; concretions.

18.2-20.2" SAMPLE.
Recovered 2.2/2.0’ = 110%.
SILTY CLAYSTONE: same as above.

20.2-22.2' SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: light olive gray (5 Y 6/1) to
olive gray (5 Y 4/1); carbonaceous streaks--black
(N 1/0); mottiles of dark yellowish orange (10 YR
6/6); consolidated; very stiff to hard; low to
high plasticity; damp.

14.2-16.2 SAMPLE
(VOAs only)
SEPO7898BR1416

14.2-16.2': Reading in

Auger;
OVA: 0.2

v

14.86°

18.2-20.2' SAMPLE
(VOAs only)
SEPO7898R1820

18.2-20.2’: Readings in
Auger:

HNu:z 0.2

OVA: 0.4

i




LOG OF BOREHOLE

4 OF 4

DESTH {FT)

GRAPHIC

LOG
SAMPLE

TYPE

UTHOLOGIC DESCRIPTION

SAMRITS FOLLECTIT)
UR OTHER ILSTS
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2;.2-24.2' SAMPLE
Recovered 1.4/2.07 = 70X,
SILTY CLAYSTONE: same as above.

26,2-26.27 SAMPLE.
Recovered 2.0/2.0' = 100X.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1) to
medium gray (N 5/0); fractured; stained dark
yellowish orange (10 YR 6/6); calcareous nodule to
2 cm; hard; high HCL reaction; hard; low
plasticity; dry.

)

JOTAL DEPTH = 26.2'




LOG OF BOREROLE

grass; consolidated; moderately plastic; damp.

OA BY/OATE—. B K crrpn Jr/-268 -85 BOREMOLE /WELL NO. 3208089
LOCATION Rébcky Flats Pint: Solar Fond Area GROUND SURFACE ELEVATON 5935.4°
COORDINATES _N36,154.24 E22.774.48 (RFP) WATER LEVEL ENCOUNTERED  None
TOTAL DEPT™ 22.2° STATIC 12.04' (08/31/89)
DRILLER R. Shorp HELPER A. Bodav
DRILLING COMPANY Boves Brothers DRILLING FLUID _None
DATE DRILLED April 17, 1989 CHECKED BY _ /&8 Btipr? e
DRILLING METHOD Hollow Stem Auger / SITE MANAGER
LOGGED BY  K.E. Miller
GEOLOGIST CEARP MANAGER
COMMENTS
=lo " SAMPLES COLLECTED
= T g . LITHOLOGIC DESCRIPTION OR OTHER TESTS
5188 |58 PERFORMED
0 __L__‘// T0PSOIL
J: - :./_ 0.0-2.1‘ SAMPLE.
[ Recovered 1.6/2.17 = T6X. HNu Background: 0.0
- — —/ 0.0-0.47: CLAY: brownish black (5 YR 2/1); roots; OVA Background: 0.0

T
i
IIH
NN
]

COLLUVIUM
. 0.4-1.6': CLAY: Llight olive gray (5 Y 6/1) to ALl readings on chtings,
o I & - yellowish gray (5 Y 7/2); iron stains--dark on core, in breathing
_— 4 / yellowish orange (10 YR 6/6); trace coarse-grained zone and in augers: 0.0,
- - - 4 sand; consolidated; moderately plastic; trace unless otherwise noted
gravel; subangular; damp. below.
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Sine SN
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2.1-4.2' SAMPLE.

Recovered 1.0/2.1’ = 48X.

CLAY: same as above; small calcareous nodules;
effervesces with HCl; damp.

4.2-6.2" SAMPLE.

Recovered 1.8/2.0' = 90X.

 GRAVELLY CLAY: grayish orange (10 YR 7/4) to
moderate brown (S YR 4/4); (30%) gravei;
quartzite; subangular to 3cm; broken; conso-
lidated; moderately ptastic; iron streaks--dark
yellowish orange (10 YR 6/6); damp.
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WELL NO. __B208089 LOG OF BOREHOLE PAGE 2 OF _4

[
e y SAMPLFS COLICCTTD
2EN = LITHOLOGIC DESCRIPTION OR UIHER IESIS
xS |Z5 PERFORMED
[N ‘“_o"“
Sl Pty 6.2-8.2 SAMPLE.

8— ag | Recovered 2.0/2.0/ = 100X.

_‘—o‘- ;‘; | GRAVELLY CLAY: same as above; trace coarse-grained

2 0“ e sand; non-calcareous.

6 o] ,

a__2. R 8.2-10.2' SAMPLE.
6 iyl | Recoversd 1.6/2.0' = 80X,

CLAY: dusky yellow (5 Y 4/4) to light olive brown
(S Y 5/6); trace gravel; quartzite; subrounded to
2cm; iron streaks--dark yellowish orange (10 YR
6/6); well consolidated; moderately plastic; damp.

I
[-
n

10.2-12.2¢ SAMPLE.,

Recovered 0.4/2.0’ = 20%.

CLAY: olive black (5 Y 2/1); large cobbie of
quartzite 4-5cm; angular; broken; semi-
consolidated; moderately plastic; non-calcareous;
damp.
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12.2-164.2' SAMPLE.

Recovered 1.7/2.0' = 85X.

12.2-12.47: CLAY: light olive brown (5 Y 5/6);
trace gravel; iron nodules--dark yellowish orange
(10 YR 6/6); consolidated; moderately plastic;
damp.

T4
Im“ldf

ARAPAHOE /LARAMIE FORMATION

T

12.4-13.97: CLAYSTONE: dusky vyellow (5 Y 6/4);
some coarse-grained guartz sand (1.5-0.5 phi);
poorly sorted; calcareous nodules; high HClL
reaction; iron streaks--dark yellowish orange (10
YR 6/6); highly plastic; consolidated; damp.
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WELL NO. B208089

LOG OF BOREHOLE

PAGE 3 OF

Cle | SAMPLES AOLIECTTD
=l E |2, LITHOLOGIC DESCRIPTION OR OIHER 1ESIS
5| 88|52 PERFORMED

13 _—_—_‘/ /% 14.2-16.2' SAMPLE.
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Recovered 1.5/2.0¢ = 75X.

CLAYSTONE: light olive brown (5 Y 5/6) grading to
pale olive (10 Y 6/2); iron streaks--dark
yellowish orange (10 YR 6/6); consolidated; high
plasticity; trace coarse-grained quartz sand (1.0-
0.5 phi); damp.

16.2-18.2' SAMPLE

Recovered 1.7/2.0¢ = 85X,

SANDY SILTY CLAYSTONE: yellowish gray (5 Y 7/2);
consol idated; moderately plastic; fine to coarse-
grained sand; poorly sorted; iron streaks--dark
yellowish orange (10 YR 6/6); dry.

18.2-20.27 SAMPLE.
Recovered 1.5/2.07 = 75X,
SANDY SILTY CLAYSTONE: same as above.

20.2-22.2' SAMPLE,

Recovered 1.4/2.0’ = 70%.

CLAYSTONE: light olive gray (5 Y 5/2); trace silt
and sand; lignite pieces--black (N 1/0); iron
streaks--dark yellowish orange (10 YR 6/6); conso-
lidated; high plasticity; damp.

18.2': Reading in Auger:
OVA: 500

18.2-20.2': Reading on
Core: QVA: 100

20.2’: Reading in Auger:




VELL No. 3208089 LOG OF BOREHOLE ~ me_s o

SAMFLES FNHECTID
LITHOLOGIC DESCRIPTION OR OTHER TESTS

PERFORMED

DEPTH (FT)
GRAPHIC
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4_‘_“;/_ JOTAL DEPTH = 22.2¢
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QA BY/DATE
LOCATION

%,/5. Bt [11-28-8F
__YRocky Flats Plant: Solar Ponds Area

COORDINATES N38,149.60 £22.783.27 (RFP)

LOG OF BOREHOLE

TOTAL DEPTH 32 5'

DRILLING COMPANY
DATE DRILLED ’
DRILLING METHOD Hollow Stem Anger

April_18, 1989

ORILLER R. Sharp

BOREHOLE /WELL NO.

B208189

GROUND SURFACE ELEVATION 5935.4

WATER LEVEL ENCOUNTERED None

STATIC _21.63' (08/31/89)

HELPER P. Mesa

_BRoyes Rrothers DRILLING FLUID None

CHECKED BY /&2 (Yher7rcz0t .

LOGGED BY __ K F_ Mifler

SITE MANAGER

GEOLOGIST CEARP MANAGER
COMMENTS
= I SAMPLES (0l LECTED
=i T LITHOLOGIC DESCRIPTION OR OTHFR TESTS
5153 PERFORMED

O
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TOoPSOIL

0.0-2.2' SAMPLE.

Recovered 2.2/2.2' = 100%.

0.0-0.37: CLAY: olive gray (5 YR 3/2); roots;
grass; consolidated; plastic; damp.

COLLUVIUM

0.3-2.2': CLAY: dusky vyellow (5 Y 6&/4) ¢to
yetlowish gray (5 Y 7/2); mottles of moderate
yellow (5 Y 7/6); small calcareous nodules; HCl
reactive; consolidated; high plasticity; damp.

2.2-4.5" SAMPLE.

Recovered 2.3/2.37 = 100%.

CLAY: same as above; trace silt; trace coarse to
fine-grained sand (1.0-0.5 phi); damp.

4.5-6.5/ SAMPLE.

Recovered 2.0/2.0’ = 100%X.

GRAVELLY CLAY: grayish orange (10 YR 7/4) to light
brown (5 YR 5/2); (30%) gravel; quartzite;
subrounded to 2cm; consoclidated; high plasticity;
damp.

HNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core and in augers: 0.0;
unless otherwise noted
below.

PAGE | oF _2




WELL.NO. 3208189 LOG OF BOREHOLE PAGE__ 2 OF __ %
=le |y “SAMPYFS O FOTFD
E & . == w LITHOLOGIC DESCRIPTION OR OTHER TESIS
8|53 |G

PERFORMED

°}
]

wn
ol
q

6.5-8.5’ SAMPLE,

Recovered 2.0/2.0' = 100X%.

GRAVELLY CLAY: same as above; less gravel;
calcareous nodules; HCl reactive; damp.
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8.5-10.5’ SAMPLE,

Recovered 2.0/2.0’ = 100X,

GRAVELLY CLAY: Llight brown (5 YR 6/4); (25%)
gravel; quartzite; subrounded to 3cm; trace coarse
to fine-grained sand; silt; poorly sorted; well
consolidated; high plasticity; calcareous nodules;
HCl reactive; damp.
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10.5-12.5" SAMPLE.

Enaith-id ,~ | Recovered 2.2/2.0' = 110X,
3 v /’ P 10.5-11.6": GRAVELLY CLAY: same as above.

VT'_:G:'/ s 11.6-11.9¢: CLAY: brownish black (5 YR 2/1);

‘OTf Yyl highly carbonaceous; humus; roots; trace silt;
J—c = =y /| consolidated; moderately plastic; dry.
a 3
0 ? g o] ARAPAHOE /L ARAMIE FORMATION

- = of :

8 i r°-zr_ | 11.9-12.5': CLAYSTONE: dusky yellow (5 Y 6/4);
T3 % calcareous nodules; HCL reactive; plastic;
_;6_'__0 il consolidated; damp.

—4 o o /
o =" =] | 12.5-14.5' SAMPLE. L
T 3 / Recovered 2.1/2.0' = 105X. 14.5’ Reading in Auger:
_,‘e"’_“—,f’_' SILTY CLAYSTONE: dusky yellow (5 Y 6/4) to pale OVA: 100

— — oA olive (10 Y 6/2); mottles of moderate yellow (5 Y

9 J° +° I | 7/6); calcareous nodules; HCL reactive;
e B3OV consolidated; high ptasticity; damp.
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— LOG OF BOREHOLE

PAGE__ 3 OF _§

g
E’_; Q w ‘SANPLES COUFCTED
£ z % " LITHOLOGIC DESCRIPTION OR OTHER I[ESTS
a| &S |ax PERFORMED
13 ;// 14.5-16,5' SAMPLE.
= Recovered 2.1/2.0' = 105X. 14.5-16.5' Reading on
_=.;__:_/_ SILTY CLAYSTONE: same as above; less siit. Core: OVA: SO
] 16.5-18.57. SAMPLE.
i Recovered 2.0/2.0' = 100X.
14 5 =— { CLAYSTONE: yellowish gray (S5 Y 7/2); trace silt;

i
Il
i

16 F =—=

=
_::‘j_ /]
_—_'_f A /':/

184"—“——*/ / //
_‘——_‘1' 7 ( -
- — - //
inlinliel 4704
1

194 - -]

T

T

T

T

T

T

T

T

T

motties: of moderate vyellow (5 Y 2/6); lignite
pieces--black (N 1/70); consolidated; high
plasticity; calcareous nodules; HCl reactive;

damp.

18.5-20.5’ SAMPLE.
Recovered 2.0/2.0/ = 100%.
CLAYSTONE: same as above.

20.5-22.5/ SAMPLE.

Recovered 2.1/2.0' = 105%.

SILTY CLAYSTONE: yellowish gray (5 Y 7/2) with
moderate yellow (5 Y 7/6); mottles; trace coarse
to fine-grained quartz sand (1.0-0.5 phi); high
plasticity; well consolidated; damp.




WELL NO. _ 5208189 LOG OF BOREHOLE PAGE 4 oF _5
Ele | SAMPYFS OO CCTTD
= £ |2, LITHOLOGIC DESCRIPTION OR OIMER TESTS
B £8| 38 PERFORMED

| (|

T

22.5-26.57 SAMPLE.

Recovered 2.1/2.0; = 105X%.

SILTY CLAYSTONE: yellowish gray (5 Y 7/2); grading
to Light olive gray (5 Y 5/2); streaks of dark
veilowish orange (10 YR 4/6); lignite in shoe--
black (N 1/0); highly carbonaceous; pieces of
calcareous nodules; high HCl reaction; dry.

26.5-26.5' SAMPLE.

Recovered 2.1/2.0' = 105X.

SILTY CLAYSTONE: same as above; small 0.2/ {ignite
lense at 25.46'--black (N 1/0); trace coarse to
fine-grained sand (1.0-0.5 phi); grading to
grayish orange (10 YR 7/4); damp.

26.5-28.5/ SAMPLE.

Recovered 2.0/2.0' = 100X.

SILTY CLAYSTONE: dark gray (N 3/0); highly
carbonaceous; abundant lignite pieces--black (N
1/0); moderately consolidated; moderately plastic;
trace calcareous; low HCl reaction; dry.

28.5-30.5' SAMPLE. ’
Recovered 2.0/2.0/ = 100%.

SILTY CLAYSTONE: same as above; grading to medium
dark gray (N 4/0); less consolidated; moderately
plastic.

¥ e




WELL NO. __ 8208139 LOG OF BOREHOLE PAGE__ 5 oF 5

SAMPLES COLLECTED
LITHOLOGIC DESCRIPTION OR OTHER TESTS

PERFORMED

DEPTH (FT)
GRAPHIC

LOG

I
|
|

~
©w
|
|

','
|
|I |

30.5-32.5’ SAMPLE.

Recovered 2.1/2.0’ = 105%.

| SILTY CLAYSTONE: same as above; light olive gray
(5 Y 5/2).
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TOTAL DEPTH = 32.5
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LOG OF BOREHOLE

QA BY/DATE /ﬁ@ ehoryas /-2 R3-85 BOREHOLE /WCIL NO. _ B208289
LOCATION Rocky’Flats Plant; Solar Ponds Area GROUND SURFACE ELEVATION 5850.7

COORDINATES N38.‘748.93 £23.18876 (RFP) WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 19.0 STATIC None (08/28/89)
DRILLER R. Shamp HELPER P. Mesa
DRILLING CCMPANY _ Bowvles Brothers DRILLING FLUID None
DATE DRILLED April 14, 1989 CHECKED BY B Be2s oA e
DRILLING METHOD _Hollow Stem Auger - J SITE MANAGER
LOGGED BY K.E. Miller
GEOLOGIST CEARP MANAGER
COMMENTS
=l w SAMPLES COLLECTED
E é T LITHOLOGIC DESCRIPTION OR OTHER TESTS
e § & % PERFORMED
_.—___:// TOPSOIL
I~ — "__/_ 0.0-1.9’ SAMPLE.
] Recovered 2.0/1.9' = 105X. HNu Background: 0.0
L - = 0.0-0.97: CLAY: olive gray (5 Y 4/1); roots; trace OVA Background: 0.0
1 Cg:ig;ig:j::;;:: silt; consolidated; moderately plastic; dry.

Altl readings on cuttings,
on core, in breathing
zone and in augers: 0.0;
uniess otherswise noted
= below.

TIHIII
I|II‘I'
e
\\\\\\

ARAPAHOE/LARAMIE FORMATION

N
I
l
N
\
N\

L 0.9-1.9’: CLAYSTONE: same as above; no roots; no
gravel or boulders.

1.9-3.9' SAMPLE.

Recovered 2.0/2.0' = 100X.

CLAYSTONE: olive gray (5 Y 4/1); iron streaks--
dark yellowish orange (10 YR 6/6); highly plastic;
some calcareous caliche; consolidated; dry.

3.9-5.97 SAMPLE.
Recovered 2.0/2.07 = 100X.
SILTY CLAYSTONE: olive gray (5 Y 4/1); (30%) silt;

N
T T 1
II:I:I
SRR
\\\

moderately consol idated; iron streaks--dark
yeliowish orange (10 YR 6/6); moderately plastic;
damp..
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WELL NO. _ B208289 LOG OF BOREHOLE PAGE __ 2 OF

E -

Ele o SAMPIFS (NI LTCTID
Z1E |z LITHOLOGIC DESCRIPTION OR OTHER TUSTS
G128 |38 PERFORMED

5 [=—=

'l !
i

I]'u
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Ifil|lﬁ
TRE

Ll
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5.9-7.9' SAMPLE.
Recovered 2.0/2.0' = 100%.
SILTY CLAYSTONE: same as above.

7.9-9.9/ SAMPLE.

Recovered 1.7/2.0’ = 85X,

7.9-8.97: SILTY CLAYSTONE: same as above.
8.9-9.67: CLAYSTONE: olive gray (5 Y 3/2); conso-
lidated; highly plastic; iron streaks--dark
yellowish orange (10 YR 6/6); non-catcareous;
highly weathered; dry.

9.9-11.9 SAMPLE.
Recovered 2.0/2.0’ = 100%.

7 CLAYSTONE: same as above.
— —_f'//A 11.9-13.9/ SAMPLE.
- V4 Recovered 2.0/2.0' = 100X.
b e Ve CLAYSTONE: olive black (5 Y 2/1); small fractures;
= == Yy iron streaks--dark yellowish orange (10 YR 6/6);
_—‘_:'_—:'/ highly plastic; consolidated; non-calcareous;
— highly weathered; dry.
===
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WELL NO.

8208289

LOG OF BOREINOLE

FAGE

3 oF

DEPTH (FT)
GRAPHIC

SAMPLE
TYPE

LITHOLOGIC DESCRIPTION

SAMMES cOIFCTTD
OR UTHER TESTS

133
3 PERFORMED
13-~ 14 ‘I 13.9-15.9! SAMPLE.
T /1 Recovered 2.0/2.0" = 100%.
- — - CLAYSTONE: olive black (5 Y 2/1) to olive gray (5
+— = —-‘/ F Y 4/1); carbonaceous nodules--black (N 1/0);
- =1 consolidated; moderately plastic; iron streaks--
D dark yellowish orange (10 YR 6/6); some
14 — —-/ fracturing; weathered; dry.

%

] /é |
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9 =1
20

|
Fro
N
\\

5
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T

15.9-17.97 SAMPLE.

Recovered 2.0/2.0’ = 100%.

CLAYSTONE: medium dark gray (N &4/0); streaks of
carbonacecus material--black (N 1/0); some iron
stains--dark yellowish orange (10 YR 6/6);
consolidated; moderately plastic; calcareous HCl
reaction; dry. :

17.9-19.0/ SAMPLE.

Recovered 1.1/1.1/ = 100X.

SILTY CLAYSTONE: medium dark gray (N 4/0);
fractured; iron stains--dark yellowish orange (10
YR  6/6); some small calcareous nodules;
effervesces with KCL; moderately plastic;
moderately consolidated; dry.

TOTAL DEPTH = 19.0/




LOG OF BOREHOLE

QA RY/DATE ~/-5 A otGr

LOCATION  Rbcky Flats Plant: Solar Ponds Area

COORDINATES NJB,699.83 £22,484.18 (RFF)

TOTAL DEPTH 16.3'

DRILLING COMPANY Boues Brothers

DATE DRILLED __ April 19, 1989

DRILLING METHOD Hollow Stem Auger

BOREHOLE /WELL NO. B208389

GROUND SURFACE ELEVATION _5876.8'

WATER LEVEL ENCOUNTERED None

STATIC None (08/28/89)

DRILLER R. Shamp HELPER P. Mesa

DRILLING FLUID None

CHECKED BY 5. oA
SITE MANAGER

LOGGED BY K.E. Miler

GEQLOGIST CEARP MANAGER
COMMENTS
= o u SAMPLES COLLECTED
= =y LITHOLOGIC OESCRIPTION OR OTHER TESTS
S EQ| ¢ PERFORMED
QoD | v =

ToPsoIL

ey

}
L

4

1

]

4 2.2-6.3" SAMPLE.

[~

(10 YR 6/6).

ol

trace calcareous;
HC! reactive; (ol); damp.

; r 0.0-2.2' SAMPLE.
. ] Recovered 1.5/2.2' = 68X.
= = SILTY CLAY: grayish brown (5 YR 3/2); organic;
=i trace gravel; coarse to fine; quartzite; very
1 _—-_/ stiff; low plasticity;
=y 7/ COLLUVIUM

< s Recovered 1.5/2.1' = 71%.
= ./ L SILTY GRAVELLY CLAY: dark yeilowish brown (10 YR
- calcareous nodules;

SILTY GRAVELLY CLAY: same as above; more gravel;
subrounded quartzite and K-feldspar; coarse to
fine, to 2 cm; iron streaks--dark yeilowish orange

g 4/2); stiff; low plasticity;
| HCl reactive; (c! with silt, gravet); damp.
1="—-*1// /]
=~ S - -2 -
Rl wdhird | 4.3-6.3" SAMPLE.
e / Recovered 2.0/2.0' = 100%X.
gl g

HNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
on core, in breathing
zone and in augers: 0.0

PAGE ! OF 3




WELL NO. 3208389 LOG OF BOR[HOLE PAGE . oF .

SAMPLES CNHEFETED

:-E./\ f_)
= ('S
= E g " LITHOLOGIC DESCRIPTION OR UTHER TESIS
Sl x3 |55 PERFORMED
bl ﬂ e
5 %_:__%7—%-/// | 6.3-8.37 sampLe.
{—“-‘T—G_“fv o Recovered 2.0/2.0' = 100X.

6.3-7.37: SILTY CLAY: dusky yeilow (5 Y 6/4); to
moderate yellowish brown (10 YR 5/4); trace coarse
to fine-grained sand; very stiff; non-plastic;
(cl); damp.
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ARAPAHOE /LARAMIE FORMATION

NE
b
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\ T
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N

7.3.8.37: SILTY CLAYSTONE: dusky yellow (5 Y 6/4);
trace coarse to fine-grained sand; quartz; very
stiff; low plasticity; damp.
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8.3-10.3¢ SAMPLE.

|,

R iy 44 /| Recovered 2.0/2.0' = 100%.
==/ SILTY CLAYSTONE: same as above.
v

10.3-12.3" SAMPLE.

Recovered 2.1/2.0' = 105K.

SILTY CLAYSTONE: light olive brown (5 Y 5/6) to
dusky vyellow (5 Y 6/4); iron stains--dark
yellowish orange (10 YR 6/6); very stiff; low
plasticity; unconsol idated; calcareous; HCl
reactive; damp.

12.3-14.37 SAMPLE.
— Recovered 2.12.0° = 105X.

SILTY CLAYSTONE: same as above.
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WELL NO. 208389 LOG OF BOREHOLE PAGE___ 3 oF 3

& .

Sle |u SAMPI FS AOHLECTED

ZIE |z, LITHOLOGIC DESCRIPTION OR OIHER TESTS
<< (5 Q.

B &S| &= PERFORMED

BE==""] w63 swee.
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Recovered 2.1/2.0' = 105X.

SILTY CLAYSTONE: dusky yellow (5 Y &/4) grading to
light olive brown (5 Y 5/6); very stiff; low
plasticity; highly carbonaceous; lignite pieces--
black (N 1/0); calcareous nodules; HCl reactive;
damp.

JOTAL DEPTH = 16.3/

SP1188C




LOG OF BOREHOLE

UA BY/DATE %6 SUprran Ly 29-85
LOCATION ocky Flats Plant: Solar Ponds Areg

COORDINATES N3R69529 F22.53571
TOTAL DEPTH _33.2°

(RFP)

DRILLING COMPANY Bowvies Brothers
DATE DRILLED _ April 14, 1989

BOREHOLE /WELL NO. 5208489

GROUND SURFACE ELEVATION 5876.3'

WATER LEVEL ENCOUNTERED Nope

STATIC None (08/28/89)

DRILER R. Sharp HELFER P. Mesa

DRILLING FLUID None

CHECKED BY _~/ /8 (Rlit 272

DRILLING METHOD Hollow Stem Auger J SITE MANAGER
LOGGED BY K.E. Miller

GEOLOGIST CEARP MANAGER
COMMENTS
= I SAMPLES COLLECTED
=| I LITHOLOGIC DESCRIPTION OR OTHER TESTS
5|28 PERFORMED
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lI | | |
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~No
7T 7
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N

IoPsalL

0.0-2.17 SAMPLE.

Recovered 2.1/2.1' = 100%X.

CLAY: moderate vyellowish brown (10 YR 5/4);
abundant roots; small calcareous nodules;
consolidated; high plasticity; dark vyellowish
brown (10 YR &4/2) at top; damp.

CoLLUVILM

2.1-4.27 SAMPLE.

Recovered 2.1/2.1' = 100%.

CLAY: moderate yeilowish brown (10 YR 5/4); some
gravel; angular--broken; quartzite; k-feldspar;
trace coarse-grained sand; (1.0-1.5 phi); quartz;
consol idated; high plasticity; moist.

4.2-6.2' SAMPLE.

Recovered 2.0/2.0/ = 100X.

CLAY: same as 2.1-4.2'; except coarse-grained
quartz sand at 6.1’ (1.0-0.5 phi); poorly sorted;
less gravel; high HCl reaction; iron stained--dark
yellowish orange (10 YR 6/6); damp.

KNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
on core, in breathing
zone and in augers: 0.0;
unless otherwise noted
below.

PAGE ] OF 3




LOG OF BORCHOLE

WELL-NO. _ 3208489 PAGE 2 OF ol
£ |

=1 o w SAMRYES CNEFCTED
=\ T a,., LITHOLOGIC DESCRIPTION OR ONIER TESIS
52 Za PERFORM
Al |z €D

5 ————-A
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6.2-8.2' SAMPLE.

Recovered 1.4/2.0/ = 70X.

SANDY CLAY: moderate yellowish brown (10 YR 5/4);
iron stains--dark yellowish orange (10 YR 6/6);
coarse-grained; trace graveti: angular; HCL
reaction; moderately plastic; damp.

8.2-10.2' SAMPLE.
Recovered 2.0/2.0’ = 100X%.
SANDY CLAY: same as above.

10.2-12.2¢ SAMPLE.
Reécovered 2.0/2.0’ = 100X.
SANDY CLAY: same as above; more gravel.

12.2-14.2' SAMPLE.

Recovered 2.0/2.0’ = 100X.

CLAY: moderate yellowish brown (10 YR 5/4); some
gravel; angular to subangular quartzite to 2cm;
trace coarse-grained sand; quartz; consolidated;
high plasticity; carbonaceous streaks--black (N
1/0); fractured; damp.




. )
WELL NO. _ B208489 LOG OF DORENMOLE PAGE___ 3 oF _5
[ .
- % Ly SAMPLES CLECTTID
E &, < LITHOLOGIC DESCRIPTION OR OHIER 1ESIS
o a
128 |5 PERFORMED
13 _—__“_*// 14.2-16.2' SAMPLE.
—_— -4 Recovered 1.6/2.0' = 80%.
i - -:////////_ 14.2-15.1/: same as above.
_:_;:_;://////// ARAPAHOE /LARAMIE FORMATION
14'_———-—/ 15.1-15.87: SILTY CLAYSTONE: light olive brown (5
-~ — = ~ Y 5/6); iron stains--dark yellowish orange (10 YR
__i_ff_: /////// 6/6); caliche; high effervescence with HCl; no
—_ = gravel; high plasticity; consolidated; highly
4 weathered: dry.
16.2-18.27 SAMPLE.

9r - :--/ i
:::::% I
20 ;—;7/ /
I
-/ / ,
21 :—:—:t/ A

Recovered 2.0/2.0' = 100X.
CLAYSTONE: light olive brown (5 Y 5/6) to brownish
gray (5 YR 4/1); iron streaks--dark yellowish
orange (10 YR 6/6); consolidated; highly plastic;
not much fracturing; dry.

18.2-20.2/ SAMPLE.

Recovered 2.0/2.0' = 100%.

CLAYSTONE: same as above; more weathered; grading
to light olive brown (5 Y 5/6); calcareous; HCl
reactive; dry.

20.2-22.2" SAMPLE.

Recovered 2.0/2.0/ = 100X%.

CLAYSTONE: same as above; much more calcareous;
high HCl reaction; highly weathered; dry.




WELL NO. __3208489 ___ LOG OF BOREHOLE PAGE__4  oF _5

t: o w SAMPIFS COHTCTTD
< a & LITHOLOGIC DESCRIPTION OR OTHER IESIS
2| £8 |32

Slx3 |55 PERF ORMED

ro
e
T
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a

22.2-24.2' SAMPLE.

Recovered 2.0/2.0’ = 100%.

CLAYSTONE: olive gray (5 Y 3/2); iron stains--

dark yellowish orange (10 YR 6/6); carbonaceous
lenses--black (N 1/70); less weathered:;
consol idated; moderately plastic; small calcareous

22 - = — nodules; HCl reactive; dry.

26.2-26.2' SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE: olive gray (5 Y 3/2) grading to

olive black (5 Y 2/1); iron staining--dark

— — A yetlowish orange (10 YR 6/6); small calcareous
- = nodules; HC! reactive; consolidated; moderately

plastic; dry.
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26.2-28.2' SAMPLE.

T ‘/ Recovered 0.0/2.0' = OX.
T+ — —“//’ Note: Lost sample.
4 28.2-29.27 SAMPLE.

Recovered 0.0/1.0° 0%.

241 -

Note: Lost sample.

MRAN

T
1 II
HII
INTK
N

N
|L|%Qf

NN
AN
NN

!
R
N

26—

||I

il

N
x\\x\\“

I
ll.ll\
N

ll|||l

I

Illfll, Al
NN AN

27E =]

“lll
]
[
N
N

i
Tl
N

l:l"l
i
NN
\\.

N\

99 = =




WELL NO. 3208489 LOG OF BOREHOLE PAGE 5  OF _5
=

=l e . SAMPLES COLIFCTFD
Zl Z T LITHOLOGIC DESCRIPTION OR GTHER 1LSIS
Q.| <o | =Z=2a
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29.2-31.2' SAMPLE.
Recovered 2.0/2.0/ = 100X,
SILTY CLAYSTONE: same as 24.2-26.2'.

31.2-33.2' SAMPLE.
Recovered 2.0/2.0/ = 100X,
SILTY CLAYSTONE: same as 24.2-26.2°.

TOTAL DEPTH = 33.2°¢




A BY/0ATE L8 Beerrzon Jr2-9-29
LOCANON  Rbeky Flats Plant; Solar Ponds Area
COORDINATES _N38.816.83 £22,377.09 (RFP)

LOG OF BOREHOLE

TOTAL DEPTH _ 9.6’

DRILLING COMPANY  Boyes Brothers

DRILLER R. Sharp

BOREHOLF /WELL NO.

B208589

GROUND SURFACE ELEVATION _5856.5°

WATER LEVEL ENCOUNTERED None

STATIC _None (08/28/89)

HELPER P. Mesa

ORILLING FLUID None

DATE DRILLED __ Apri 19, 1989 CHECKED BY 48 oot izre
DRILLING METHOD Hollow Stem Auger J SHE MANAGER
LOGGED BY ___K.E. Miler

GEQLOGIST CEARP MANAGER
COMMENTS
= O Y SAMPLES COLLECTED
= £ |z, LITHOLOGIC DESCRIPTION OR OTHER TESTS
518338 PERFORMED

O

K
1

[
'|

|

I

ToPSsoIL

0.0-1.6’ SAMPLE.
Recovered 0.2/1.6’ = 12X.

HNu Background: 0.0

W
E.Z =V 1 SILTY CLAY: olive gray (5 Y 3/2); soft; non- OVA Background: 0.0
. plastic; trace coarse to fine-grained sand;
b= = abundant organics; (ol); dry. ALl readings on cuttings,
| 1= /_ in breathing zone, on
g VALLEY FILL ALLUVIUM core and in augers: 0.0;
—_ . uniess otherwise noted.
b 1.6-3.6/ SAMPLE.
4_’_:?-'-——_4_ pan Recovered 0.4/2.0' = 20%X. 3.6': Reading in Auger
C s GRAVELLY CLAY: olive gray (5 Y 3/2); trace silt; OVA: 100
ﬂ__°°__5;1 // trace coarse to fine-grained sand; coarse to fine
o’ —g — / quartzite gravel to &4 cm; broken; firm; non-
2 0 5 ™ e plastic; (cl); damp
4 50 - s
°?—‘__"; / ARAPAHOE /LARAMIE FORMATION
o —o
Pyl i 3.6-5.6" SAMPLE.
~ 3.; ; Recovered 0.8/2.0' = 40X,
?""'""/ SILTY CLAYSTONE: moderate olive brown (5 Y 4/4);
7P B consolidated; stiff; low to high plasticity;
J_M—Ord—_;; - streaks of dusky yetlow (5 Y &/4); (cl); damp.
T 3 0
3° T o
wﬂer%
- o
4o ' wt -
AN
4 e = | A
= 8 / 4
F;:..:/L
= ::.‘f///
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WELL NO. __ 8208589 LOG OF BOREHOLE PAGE _ 2 oF __2
Elo |. SAMPI ES FOLLECTED
=i E |z, LITHOLOGIC DESCRIPTION OR OIHER TESTS
128 |58 PERFORMED
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5.6-7.6' SAMPLE.

Recovered 1.0/2.0/ = 50%.

SILTY CLAYSTONE: same as above; small calcareous
nodules; HCl reactive.

7.6-9.6' SAMPLE.

Recovered 2.2/2.0’ = 100X.

SILTY CLAYSTONE: medium dark gray (N 4/0); trace
coarse to fine-grained sand; quarti; moderately
consol idated; very stiff; low plasticity; dry.

TOTAL DEPTH 9.6’




LOG OF BOREHOLE

OA BY/OATE B Bonvon i ///—29—3j

LOCATION  /Rocky Flats Plant; Solar Ponds Areg
COORDINATES NJ38,741.72 E27.149.83 (RFP)
TOTAL DEPTH 28 4’

DRILLING COMPANY Bawves Brothers
DAIE DRILLED Apri 20, 1989

BOREHOLE /WELL NO. 689

GROUND SURFACE ELEVATION _5867.6'

WATER LEVEL ENCOUNTERED _ 5.7

STATC _12.71' (08/29/89)

DRILLER R. Sharp HELPER P_ Mesg
DRILLING FLUID None .

CHECKED BY ;//3 Stenmgoa o

DRILLING METHOD _ Hollow Stem Auger SITE MANAGER
LOGGED BY K.E. Miller

GEOLOGIST CEARP MANAGER
COMMENTS
5 P - SAMPLES COLLECTCD
= | I z . LITHOLOGIC DESCRIPTION OR OTHFR TESTS
S8 |58 PERFORMED

ToPSOIL

0.0-2.2/ SAMPLE.
Recovered 0.6/2.2' = 27X.

]

B
RN

qllq
'[“'1
NN

“ q
"Iflt

fine gravel; quartzite;
with gravet); dry.

T
|

‘l
{

- -

COLLUVIUM

rO
it
i
!
AN
N
¥

2.2-4.47 SAMPLE.
Recovered 0.5/2.2' = 23%X.

SILTY CLAY: olive gray (5 Y 3/2); trace coarse to

HNu Background: 0.0
OVA Background: 0.0
non-ptastic; (ol
All readings on cuttings,
on core, in breathing
zone and in augers: 0.0;
-unless otherwise noted
below.

al P

i

KN

k1l
144" J
el

i

fiien
AN

|
1

el
el

GRAVELLY SILTY CLAY: olive gray (5 Y 3/2); coarse
to fine quartzite gravel to 2-3 c¢m; trace coarse
to fine-grained quartz sand; firm; low plasticity;
(cl-gc); damp.

L.4-6.4" SAMPLE.
Recovered 1.8/2.0' = 90X.
4.4-5.7': GRAVELLY SILTY CLAY: same as above.

SEP1489A
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WELL- NO. _ 3208689

LOG OF BOREHOLE

PAGE 2 oF 4

DEPTH FT)
GRAPHIC
LOG

LITHOLOGIC DESCRIPTION

SAMPNES AOHECCTID
OR OTHER 1ESIS
PERFORMED
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5.7-6.2': SANDY SILTY GRAVEL: light olive brown (5
Y 5/6); coarse to fine quartzite gravel to 2-4 cm;
broken; subrounded; coarse to fine-grained sand;
subrounded; soft; no plasticity; trace clay; (gc-
sc); wet.

6.4-8.4’ SAMPLE.
Recovered 1.6/2.0' = 80X%.
6.4-7.37: SANDY SILTY GRAVEL: same as above.

ARAPAHOE /LARAMIE FORMATION

7.3-8.07: SILTY CLAYSTONE: pale olive (10 Y 6/2)
to medium gray (N 5/0); consolidated; small
calcareous nodules; HC! reactive; very stiff: low
plasticity; damp.

8.6-10.4' SAMPLE.

Recovered 2.0/2.0/ = 100%.

SILTY CLAYSTONE: same as above; grading to light
olive brown (5 Y 5/6); mottles of dark yellowish
orange (10 YR 6/6); consolidated; very stiff; low
plasticity; damp.

10.4-12.47 SAMPLE.

Recovered 0.5/2.0' = 25X.

SILTY CLAYSTONE: same as above; lignite--nodutes
bltack (N 1/0).

12.4-14.,47 SAMPLE.

Recovered 0.4/2.0' = 20%.

SILTY CLAYSTONE: light olive brown (5 Y 5/6) to
dusky yellow (5 Y 6/4); trace coarse to fine-
grained sand; mottles of moderate yeilow (5 Y
7/6); very stiff; low plasticity; consolidated;
damp.

_5_7___\ ST

¥ o
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WELL NO. __ 3208689 LOG OF BOREHOLE PAGE___ 3 oF _ 4
£
- (] SAMDFS PN FeT D
ZlE E‘_u LITHOLOGIC DESCRIPTION OR OIHER SIS
S8 |2 PERFORMED
o 3 (7 Iy s
B3 ==""/]

R 14.4-16.4' SAMPLE.

‘?T::j:1//// Recovered 2.2/2.0’ = 110X%.

_E __—__/,_ SILTY CLAYSTONE: same as above; iron stains--dark

a—— N yetlowish orange (10 YR 6/6); fractured; grading

b o to medium gray (N 5/0); dry.
14 §§=='='i:::::;// 16.4-18.4" SAMPLE.

/
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T

Recovered 2.2/2.0¢ = 110X,

SILTY CLAYSTONE: olive gray (5 Y &/1); iron
stains--dark vyellowish orange (10 VYR 6/6);
calcareous nodules--HC! reactive: very stiff; low
ptasticity: consolidated; carbonaceous; lignite--
black (N 1/0); dry.

18.4-20.4 SAMPLE.
Recovered 2.0/2.0’ = 110%.
SILTY CLAYSTONE: same as above; more silt; dry.

20.6-22.47 SAMPLE.

Recovered 2.2/2.0' = 110%X.

SILTY CLAYSTONE: medium dark gray (N 4/0); mottles
of moderate yellow (5 Y 7/6); highly carbonaceous;
abundant lignite--black (N 1/0); consolidated;
very stiff to hard; low plasticity; dry.




WELL NO. _3208689 _ _ LOG OF BOREHOLE PAGE 4 oF __*
=

= SAMPILS AOIIFCTID
= E |z, LITHOLOGIC DESCRIPTION OR OIHER 1ESTS
G123 |58 PERFORMED
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22.4-24.4" SAMPLE.

Recovered 2.2/2.0¢ = 110X%.

SILTY CLAYSTONE: same as above; grading to light
olive brown (5 Y 5/6); highly carbonaceous;
abundant Lignite--black (N 1/0); dry.

24.4-26.47 SAMPLE.

Recovered 2.0/2.0' = 100X.

SILTY CLAYSTONE: olive gray (5 Y 4/1); abundant
carbonaceous material; lignite pieces--black (N
1/0); moderately consol idated; hard; low
plasticity; iron stresks--dark yellowish orange
(10 YR 6/6); dry.

26.4-28.4' SAMPLE.

Recovered 2.0/2.0/ = 100X,

SILTY CLAYSTONE: same as above; grading to medium
dark gray (N 4/0).

TOTAL DEPTH 2B.4'




LOG OF BOREHOLE

OA BY/DATE é{ B Biprrim Li1-28-87 BORFHOLE /WELL NO. 8208789
LOCATION 0 ocky Aats Plant: Solar Ponds Area GROUND SURFACE CLEVATON 5907.1

COORDINATES N3B,771.33 E21,350.22 (RFP) WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 14,4’ STATIC _10.44' (08/28/89)
DRILLER R. Sharp HELPER P. Mesa

DRILLING COMPANY _ Bowes Brothers DRILLING ALUID _None
DATE DRILLED - April 24, 1989 CHECKED BY ~ (2 Bl ooy n o
DRILLING METHOD __ Hollow Stem Auger J SITE MANAGER
LOGGED BY _B.J. Priby; KE Miller

GEQLOGIST CEARP MANAGER
COMMENTS
Sl o SAMPLES MNLLECTED
= I . LITHOLOGIC DESCRIPTION OR QTHER 1ESTS
58|38 PERTORMCD

TOPSOIL

i
i
N

=== | 0.0-2.0’ SAMPLE.

= = = Recovered 1.5/2.2' = 68X. . HNu Background: 0.0

L | SILTY CLAY: moderate yellowish brown (10 YR 5/4) OVA Backgroumd: 0.0

] — to dusky yellow (5 Y 6/4); abundant organics;

= ==—=ﬁ' | trace gravel, coarse to fine; coarse to fine- All readings on cuttings,
-}f_jfff; grained sand; mottles--moderate yellow (5 Y 7/6); _in breathing zone, on
L g firm; low plasticity; (ol); damp. core and in augers: 0.0;
—— uniess otherwise noted
= == //////A» below.

===\ COLLUVIUM

2.2-4.47 SAMPLE.

Recovered 2.2/2.2' = 100X.

SILTY CLAY: dusky yeilow (5 Y 6/4) to moderate
yellowish brown (10 YR 5/4); trace gravel; coarse
to fine quartzite; broken; subangular; trace
coarse to fine-grained sand; (ct with gravel);
stiff; low plasticity; damp.
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o 6.4-6.47 SAMPLE.

Recoveredq 1.2/2.0' = 60X.

SILTY GRAVEL: moderate yellowish brown (10 YR 5/4)
to light olive gray (5 Y 5/1); coarse to fine
quartzite gravel; trace coarse to fine-grained
sand; trace calcareous nodules; HC! reactive:; (ct
with gravel); low plasticity; damp.
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WELL NO. _B208789 LOG OF BOREHOLE PAGE 2 oF 3
= o o SAMMIFS POLITRTTD
£ E |2, LITHOLOGIC DESCRIPTION OR UIHER 1ESTS
T z8 |55 PERFORMED
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6.6-8.4" SAMPLE.

Recovered 0.7/2.0¢ = 35%.

SILTY CLAY: same as above; no calcareous material;
iron staining--dark yellowish orange (10 YR 6/6)
grading to olive gray (5 Y 4&4/1); (cl); low
plasticity; damp.

8.4-10.4" SAMPLE.

Recovered 0.5/2.0' = 25X.

SILTY CLAY: otive gray (5 Y 4/1); mottled dark
yellowish orange (10 YR 6/6); stiff; low
plasticity; damp.

ARAPAHOE /LARAMIE FORMATION

10.4-12.4' SAMPLE.

Recovered 1.0/2.0’ = 50X.

SILTY CLAYSTONE: olive gray (5 Y 4/1); stiff; non-
plastic; iron staining--dark yellowish orange (10
YR 6/6); damp.

12.4-14.4" SAMPLE.

Recovered 1.7/2.0’ = 85X,

SILTY CLAYSTONE: light olive brown (5 Y 5/6) to
light olive gray (5 Y 6/0); very stiff; low
plasticity; calcareous nodutes; slight HCl
reaction; damp.

8.4-10.47: Reading on
Core: OVA: 60

10.4': Reading in Auger:

OVA:

8.4-

50

10.4': Reading on

Core: OVA: 60

12.4-14.4"' Reading on
Core: OVA: 180

14.4': Reading in Auger:

OVA:

100

I AT

g
§




WELL NO. __ 3208789 LOG- OF BOREHOLE PAGE___ 3 F __3
[

~=1 o - SAMPI IS CNLEFRTTD
=l E 2. UITHOLOGIC DESCRIPTION OR UIHER IESTS
L2838 PERFORMED
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14~E?/_ TOTAL DEPTH = 14.4’
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QA BY/DAIE/_/AMM
LOCANON /7R

ocky Flats Plant: Solar Ponds Area

LOG OF BOREHOLE

COORDINATES N38,580.65 E21,547.81 (RFP)

TOTAL DEP™ _12.0°

DRILING COMPANY Bowes Brothers

Apri_26, 1989
Hollow Stem Auger

DATE DRILLED
DRILLING METHOD

DRILLER _R. Sharp

Y 29-8§7 BOREHOLE /WELL NO.

P209989

GROUND SURFACE ELEVATION 5898.1°

WATER LEVEL ENCOUNTERED None

STATIC None (08/31/89)

HELPER P. Mesa

ORILLING FLUID _ None

CHECKED BY %&‘ﬁz&f
SITE MANAGER

LOGGED BY K. Miller

GEOLOGST CEARP VANAGER
COMMENTS

>

=
Ele |u SAMPLES COLLECTED
=z |2, LITHOLOGIC DESCRIPTION OR OTHER TESTS
B &S| B PERFORMED
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0.0’3.0' SAMPLE .

Recovered 2.0/2.0’ = 100%.

0.0-0.67: SILTY CLAY: dusky yellow (5 Y 6/4);
abundant organics; trace coarse to fine-grained
sand; unconsolidated; firm; non-plastic; (ol);
dry.

COLLUVIUM

0.6-2.07: SILTY CLAY: lLight olive brown (5 Y 5/6);
some gravel; quartzite; subangular; broken; trace
coarse to fine-grained sand; mottles dark
yellowish orange (10 YR 6/6); firm to stiff; low
plasticity; (cl w/gravel); damp.

2.0-4.07 SAMPLE,

Recovered 2.0/2.0° = 100X.

SILTY CLAY: dusky yellow (S Y 6/4) to light olive
brown (S Y 5/6); trace coarse to fine quartzite

HNU Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

=—;—»_—- gravel to 1 cm; subrounded; trace coarse to fine-
f—"———' grained sand; calcareous nodules--HCl reactive;
= = =0 " firm; low plasticity; (cl w/gravel); damp.
— = 4.0-6.0" SAMPLE.

4 E == Recovered 2.1/2.0' = 105X.
= _==r " SILTY CLAY: same as 2.0-4.0’; more coarse to fine
L — ] gravel; quartzite and K-feldspar; broken; slight
—_— / HC! reaction; damp.

SEP2089A
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WELL NO. __P209989 LOG OF BORFHOLE PAGE __ 0 oF 2
El, . SAMPLFS FOLLECTED
| E |2, UTHOLOGIC DESCRIPTION OR OIHER TESTS
B £E8|E% PERFORMED
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6.0-8.07 SAMPLE,
Recovered 2.0/2.0’ = 100%.
6.0-7.7: SILTY CLAY: same ss above.

ARAPAHOE/LARAMIE FORMATION

7.7-8.0%: SILTY CLAYSTONE: dusky yellow (5 Y 6/4)
to pale olive (10 Y 6/2); consolidated; very
stiff; low plasticity; streaks of dark yellowish
orange (10 YR 6/6); slightly calcareous; HCl
reactive; damp.

8.0-10.07 SAMPLE,
Recovered 2.1/2.0’ = 105%.

SILTY CLAYSTONE: same as 7.7-8.0’; trace coarse to
fine-grained sand; dry.

10,0-12.0’ SAMPLE.
Recovered 2.2/2.0° = 110X.
SILTY CLAYSTONE: same as above.

JOTAL DEPTH 12.0¢

:
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LOG OF BOREHOLE

QA BYMATE X448 _Bprpovan fir-295-57 BORFHOLE /WELL NO. __ P210089

LOCATION Rocky Flats Plant; Solar Ponds Areg GROUND SURFACE ELEVATON 5838.4°

COORDINATES N38,§79.31 £21,538.57 (RFP) WATER LEVEL ENCOUNTERED None

TOTAL DEPTH _ 28.0 STATIC  16.38' (03/05/89)
DRILLER R. Sharp HELPER P. Mesa

DRILLING COMPANY _Boves Brothers DRILLING FLUID None

DATE DRILED " April 25, 1989 CHECKED BY =773 Gurz o _
DRILLNG METHOD __Hollow Stem Auger SITE MANAGER
LOGGED BY _B.J. Priby; KE. Miler

GEQLOGIST CEARP MANAGER
COMMENTS __Surface casing set April 25, 1989 gt 23.0' ond cemented Apri 25, 1989 bv K.E. Miller.

3
J

L % w SAMPLES COLLECTID
E o g w LITHOLOGIC DESCRIPTION OR OTHER 1ESTS
B| 32|62 : PERFURMED
0==//.

= =] // TOPSOIL

£ == [ 0.0-2.0¢ SAMPLE.

- / Recovered 1.5/2.0' = 75%. HNu Background: 0.0

= == 0.0-0.47: SILTY CLAY: dark yellowish brown (10 YR OVA Background: 0.0

— 4/2).

All readings on cuttings,
COLLUVIUM : on core, in breathing
zone and in augers: 0.0.

0.4-1.57: SILTY CLAY: moderate yellowish brown (10
YR S5/4) to moderate vyeliow (5 Y 7/6); trace
gravei; firm; low ptasticity; (cl); damp.
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2.0-4.0' SAMPLE.

Recovered 1.8/2.0' = 90X.

SILTY CLAY: moderate yellowish brown (10 YR 5/4)
to dark yellowish orange (10 YR 4/6); trace
gravel; coarse to fine-grained sand; iron
staining; stiff; low plasticity; (cl); damp.

4.0-6.0 SAMPLE.

Recovered 2.0/2.0' = 100X. -

SILTY CLAY: same as above; some gravel (20X); 4 to
5 cm--rounded to  subrounded; stiff; low
plasticity; (cl); damp.
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WELL NO. __ P210089 LOG OF RBOREHOLE PAGE __ 2 ofF ¢

4

i

Q ") . SAMPALFS £~ rC ™
g:-_ a w LITHOLOGIC DESCRIPTION » OR UIHILR ILSTS
e PERFORMED
ad
__?__-__/// 6.0-8.0' SAMPLE,
—_:___—-/ Recovered 1.5/2.0’ = 75X.

1 6.0-7.2': SILTY CLAY: moderate yellowish brown (5
A Y 5/6); dusky yellow (5 Y 6/4) to dark yetlowish
orange (10 YR 6/6); trace gravel; rounded to
subangular (2 cm); stiff; low plasticity; (cl);
damp.

ARAPANOE /LARAMIE FORMAT1ON

7.2-8.07: SILTY CLAYSTONE: light olive brown (5 Y
5/6); stiff; low plasticity; (cl); damp.

i

—. -:/// 8.0-10.07 SAMPLE.

= = = /_ Recovered 2.0/2.0’ = 100X.

= =—=T/ ey SILTY CLAYSTONE: light olive brown (5 Y 5/6) to
L1, dark yellowish orange (10 YR 6/6); calcareous
—_ nodules; slight HCL reaction; stiff; low

plasticity; damp.

10.0-12.0¢ SAMPLE.
Recovered 2.0/2.07 = 100%X.
SILTY CLAYSTONE: light otive gray (5 Y 5/2) to

:_/ dark yellowish orange (10 YR 6/6); stiff to very
,='.'=_:_'='/ . stiff; low plasticity; dasp.
_3-;'=-———_'_//_ 12.0-14.0° SAMPLE,
- ’

N

Recovered 2.0/2.0' = 100X. )
- SILTY CLAYSTONE: olive gray (5 Y &4/1) to olive

=—_——_:—./ black (5 Y 2/1); fractured; calcareous nodules;
1© =] A iron staining; stiff to very stiff; low
7

plasticity; damp.
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LOG OF BOREHOLE

3 o ¢

SAMPLE

TYPE

- UTHOLOGIC DESCRIPTION

SAMM ES CATEFCTIT
OR UIHER IESIS
PERFORMED
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14.0-16.07 SAMPLE. .

Recovered 2.2/2.0° = 110X.

SILTY CLAYSTONE: dark yellowish brown (10 YR 4/2)
to light brownish gray (5 YR 6/1); fractured; iron
staining; stiff; low to no plasticity; damp.

16.0-18.0’ SAMPLE.

Recovered 2.2/2.0' = 110%.

SILTY CLAYSTONE: moderate olive brown (5 Y 4/4) to
olive gray (5 Y 4/1); fractured; iron staining;
stiff; low plasticity; damp.

3
18.0-20.0/ SAMPLE.
Recovered 1.4/2.0¢ = 70%.
18.0-19.07: SILTY CLAYSTONE: same as above.
19.0-19.47: CLAYEY SILTSTONE: moderate brown (5 YR
3/4) to dark yellowish brown (10 YR 6/6); hard;
friable; no plasticity; slightly damp.

20.0-22.07 SAMPLE.
Recoverea 0.0/2.0’ = 0X.

_ VY s




WELL NO. P210089 LOG OF BOREHOLE PAGE 4 of ¢
i~ '

= % s SAMPLES eniireTrn
% z . = w LITHOLOGIC DESCRIP NON OR OTHER 1ESIS
B S| S PERFORMED

N == | Note: 22.0-22.5': Orilled with center bit. Mo

T

sample recovery.

22.5-24.0' SAMPLE.

Recovered 1.5/1.5’ = 100X.

SILTY CLAYSTONE: dark yellowish brown (10 YR 4/2);
iron staining; hard; low plasticity; dry.

26.0-26.07 SAMPLE.

Recovered 2.2/2.0' = 110X,

SILTY CLAYSTONE: dark yellowish brown (10 YR 4/2)
ts light brown (5 YR 5/6) to otive black (5 Y
2/1); calcareous material; slight HCl reaction;
trace coarse to fine-grained sand; very stiff; low
plasticity; slightly damp.

26.0-28.0’ SAMPLE.

Recovered 2.2/2.07 = 110X,

SILTY CLAYSTONE: same as above; olive bltack (5 Y
2/1); trace coarse to fine-grained sand; hard; low
plasticity; strong HCl reaction; dry.

TOTAL DEPTH = 28.07




LOG OF BOREHOLE

OA BY/DATE 78, e rozan [iy-25 -5 BOREHOLE WELL NO. 8210389

LOCATION _ZRocky Flats Plant; Solar Ponds Areg GROUND SURFACE ELEVATON 5873.2'
COORDINATES N38,710.01 F22.016.16 (RFP) WATER LEVEL ENCOUNTERED 65’
TOTAL DEFTH28.5' STATIC _ 20.81° (08/30/89)
DRILER __ R. Sharp HELPER _P_Mesqg
DRILLING COMPANY Bowes Brothers DRILLING FLUID None
DATE DRILLED _ April 21, 1989 CHECKED BY . N pr A (2 At
DRILLING METHOD Hollow Stem Auqger SITE MANAGER
LOGGED BY _K.E. Miller
GEOLOGIST CEARP MANAGER
COMMENTS )
Ely lu SAMPLES CNLLECTED
E é gu LITHOLOGIC DESCRIPTION OR OTHER TESTS
2 o
6l xg &= PERFORME[?
O ;—_?:// JTOPSO!L
£ == - 0,0-2.3' SAMPLE,
—_— / Recovered 2.0/2.3’ = 87X. HNu Background: 0.0
b 0.0-0.9’: SILTY CLAY: grayish brown (S5 YR 3/2); OVA Background: 0.0
1 Zi:/ trace organics; trace coarse to fine-grained sand; X i
S E— | stiff; non-plastic; (ol); dry. AlL readings on cuttings,
— ] in breathing zone, on
=-=—_-/ COLLUVIUM core and in augers: 0.0;
iy , unless otherwise noted
E ==/ & 0.9:2.3': SWIY CLAY: grayish brown (5 W 3/2); below.

trace coarse to fine-grained sand; trace coarse to
fine gravel; quartzite; firm; non-plastic (cl);
dry.
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2.3-4.3/SAMPLE .

Recovered 2.2/2.2' = 100%.

GRAVELLY SANOY CLAY: grayish brown (5 YR 3/2) to
olive black (5 Y 2/1); coarse to fine gravel;
quartzite; coarse to fine-grained sand; quartz;
subrounded; poorly sorted; firm; low plasticity;
(cl w/gravel and sand); dry.
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4.5-6.5’ SAMPLE.

Recovered 1.5/2.0¢ = 75%X.

4.5-5.37: GRAVELLY SANDY CLAY: same as above.
5.3-6.5’: SANDY CLAYEY GRAVEL: moderate brown (5
YR &/4); coarse to fine-grained quartz sand;
subrounded; coarse to fine quartzite gravei;
broken to 4 cm; firm; low to non-plastic; (gc
w/sand); dry.
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t‘;' L 1y SAMPI FS CONTFCTED
=l E T, LITHOLOGIC DESCRIPTION OR UIHLR IESIS
al| < | Z2a
a1l 53 A PERFORMED
e B4y 7 . 1
S il @ 6.5-8.5’ SAMPLE,
-oo—a-/ /‘/’ Recovered 1.0/2.0’ = 50%.
Dy, /1. SANDY CLAYEY GRAVEL: same as above; wet.
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8.5/: Reading in Auger:
OVA: 45

3

8.5-10.5’ SAMPLE.

Recovered 2.2/2.0’ = 110X, )
8.5-8.67: SANDY CLAYEY GRAVEL: same as above.

ARAPAHOE /LARAMIE FORMATION
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8.6-10.57: SILTY CLAYSTONE: moderate olive brown
(S Y 4/6); consolidated; very stiff; low
plasticity; streaks dark yellowish orange (10 YR
6/6); dry.
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10.5-12.5° SAMPLE.

Recovered 2.2/2.0' = 110X,

SILTY CLAYSTONE: pate olive (10 Y 6/2); motties--
moderate yellow (5 Y 7/68); consolidated; very
stiff; low plasticity; calcareous nodules; HCL
reactive; dolomite; dry.

12.5-14.57’ SAMPLE.

Recovered 2.2/2.0’ = 110%.

SILTY CLAYSTONE: same as above: grading to medium
gray (N 5/0); hard; low plasticity.
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w SAMPLES FNHECTED
T UTHOLOGIC DESCRIPTION OR OTHER TESTS
= % PERFORMED

14.5-16.5! SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: medium gray (N 5/0) to olive gray
(5 Y 4/6); highly carbonaceous; lignite--black (N
1/0): hard; low plasticity; iron stains--dark
yel lowish orange (10 YR 6/6); dry.

16.5-18.5’ SAMPLE.

Recovered 2.0/2.0¢ = 100X.

SILTY CLAYSTONE: same as above; fractured; medium
dark gray (N 4/0); highly carbonaceous; lignite--
black (N 1/0).
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18.5-20.5’ SAMPLE.
Recovered 2.0/2.0¢ = 100X,

SILTY CLAYSTONE: olive gray (5 Y 4/1); trace
carbonaceous; tignite--black (N 1/0):
consolidated: very stiff; low plasticity; dry.

by

10.5-22.5' SAMPLE.

Recovered 2.0/2.0¢ = 100%X.

SILTY CLAYSTONE: same as above; fractured; iron
stains--dark yellowish orange (10 YR 6/6).
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22.5-24.5! SAMPLE.
Recovered 2.0/2.0’ = 100X.
SILTY CLAYSTONE: same as above.

26.5-26.57 SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE: otive gray (5 Y &4/1) to medium
dark gray (N 4/0); moderately consolidated; very
stiff; low plasticity; iron stains--dark yellowish
orange (10 YR 6/6); dry.

26.5-28.5¢ SAMPLE.

Recovered 2.0/2.0’ = 100X.
SILTY CLAYSTONE: same as above.

TOTAL DEPTH = 28.5¢




LOG OF BOREHOLE

A BY/OATE /8 e srymm Jos-2 =55 BOREHOLE /WELL NO. ___ 8210489

LOCATION Rocky Flals Plant: Solar Ponds Area GROUND SURFACE ELEVATION 5856.4°
COORDINATES N58;814.87 £22.413.47 (RFP) WATER LEVEL ENCOUNTERED 2.1’
TOTAL DEPTH 28.1 STATIC 4.22 (08/29/89)
DRILER R. Sharp HELPER P. Mesa
DRILLING COMPANY Boyles Brothers DRILLING FLUID None
DATE DRILLED Apri 20, 1989 CHECKED BY /L. o 47 2k
DRILLING METHOD _ Hollow Stem Auger SITE MANAGER
LOGGED BY - K.E. Miller
GEOLOGIST CEARP MANAGER
COMMENTS
E? w ‘ SAMPLES CNILECTED
=l £ T . LITHOLOGIC DESCRIPTION OR OTHER TESTS
a. | €< o | =Ea
S| BS |G PERFORMED
0 =4
'i__——_——// TOPSOIL
£ == | 0.0.-2.1/ SAMPLE.
— / Recovered 1.7/2.1' = 81X, HWU Background: 0.0
=== 0.0-0.7': SILTY CLAY: dusky brown (5 YR 2/2); OVA Background: 0.0
] la - 003 trace coarse to fine-grained sand; quartz; . .
abundant organics; firm; non-plastic; All readings on cuttings,
unconsol idated; (ol); damp. on core, in breathing

zone and in augers: 0.0.

41;?. 4
bk

COLLUVIUM

i

0.7-1.77: GRAVELLY SILTY CLAY: dusky brown (5 YR
2/2); some gravel; broken (2 cm); quartzite; some
silt; firm; low plasticity; trace coarse to fine- v

grained sand; (gc with silt and gravelt); damp. —
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2.1-4.1' SAMPLE.

Recovered 0.7/2.0' = 35%.

SANDY SILTY GRAVEL: moderate brown (5 YR 4/4);
trace clay; subrounded quartz sand; subrounded
quartzite gravel to 3 cm; loose; no plasticity;
(gm-gc); saturated.
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4.1-6.1’ SAMPLE,

Recovered 1.2/2.0' = 60%.

SANDY SILTY GRAVEL: same as above; some clay in
shoe.
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WELL NO. __B210489 LOG OF BOREHOLE PAGE__ 2 OF _ 4
= o )
~l !:JJ SAMM FS COLIFCTED
=\ T LITHOLOGIC DESCRIPTION OR OTHER TESTS
ol <ol 2o '
8|1 &S |ax= PERFORMED

n a 4 /
S 19%"’7(/ 6.1-8.1' SAMPLE.

= Recovered 1.4/2.0’ = 70%.

B A sl / /1 6.1-7.0': SANDY SILTY GRAVEL: same as above.

e ot 20

—4—°+
6 2 /_ 7.0-7.5': SILTY CLAYSTONE: pale olive (10 YR 6/2)

°_.,°._ra // to dusky yellow (5 Y 6/4); consolidated; very

Ly 2 e - stiff; low plasticity; damp.

sdibundl /

J g /_ 8.1-10.17 SAMPLE,

s3] Recovered 2.0/2.0" = 100%X. '

by @ —r SANDY SILTY CLAYSTONE: pale olive (10 Y 6/2);

—a / stains of moderate yellow (5 Y 7/6); very stiff;
7 _‘_“ °or s | low plasticity; coarse to fine-grained quartz

A ///// sand; damp.

V] 101200 s,

0 /| Recovered 2.1/2.0' = 105X.

_.z__/ A SANDY SILTY CLAYSTONE: same as above; calcareous .

P—— nodules--HCL reactive; less sand.
8 12.1-14.1" SAMPLE.

\\\ _.

N

N
N\
T

.,
N
\

N

N

N
\\ \\

v

N

N

AN

N

Recovered 2.2/2.0' = 110X,

SILTY CLAYSTONE: olive gray (5 Y 3/2) to medium
dark gray (N 4/0); trace coarse to fine-grained
sand; quart2z; consolidated; stains of dark
yetlowish orange (10 YR 6/6); very stiff; low
plasticity; damp.
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14.1-16.1’ SAMPLE.
Recovered 2.2/2.0’ = 110X,
SILTY CLAYSTONE: same as above.

16.1-18.1/ SAMPLE.

Recovered 2.2/2.0¢ = 110%,

SILTY CLAYSTONE: medium dark gray (N 4/0); motties
of moderate yellow (5 Y 7/6); consolidated; iron
stains; very stiff; low plasticity; dry.

18,1-20.17 SAMPLE,

Recovered 2.1/2.07 = 105X.
SILTY CLAYSTONE: same as above.

20,1-22.1' SAMPLE.
Recovered 2.1/2.07 = 105X.

SILTY CLAYSTONE: same as above.
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PAGE
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LITHOLOGIC DESCRIPTION

SAMPLES COLIECTID
OR OTHER TESTS
PERFORMED
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22.1-24.1' SAMPLE.
Recovered 2.1/2.0’ = 105%.
SILTY CLAYSTONE: same as above.

26.1-26.1" SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: medium gray (N 5/0); mottles of
moderate yellow (5 Y 7/6); lignite pieces--black
(N 1/0); consolidated; very stiff: low plasticity;
dry.

29.1-28.1' SAMPLE,

Recovered 2.1/2.0' = 105%,

SILTY  CLAYSTONE: grayish black (N 2/0);
consolidated; very stiff; low plasticity; stains
of dark yellowish orange (10 YR 6/6); trace
carbonaceous; lignite pieces--black (N 1/0); dry.

TOTAL _DEPTH 28.1¢




LOG OF BOREHOLE

QA BY/DATE 7 B _Beprman /)2 -9-£5
LOCATION 7 . Solgqr P

COORDINATES _N38,099.65 £22,146.22 (RFP)
TOTAL DEFTH 108.7°

DRILING COMPANY Bovies Brothers

DATE DRILLED ___ Mgy 9, 1989; June 21-23, 1989
DRILLING Mamﬁ—gﬁ—f—ﬂ{-‘mrr—‘— oy i Kiqw AT

BORFHOLE /WELL NO. P20RRRY

GROUND SURFACE ELEVATION 5347.30°

WATER LEVEL ENCOUNTERED _ None

STATIC 87.46" (09/19/89)

DRILLER R._Sharp: P. Bushovski
DRILLING FLUID None .0-41.5" Water 415 -105.7

HELPER P._Mesa: H McCree

CHECKED BY <7 /B R iy o

/ SITE MANAGER

LOGGED BY K.E. Miler: H.G. Bienkowski

GEQLOGIST CEARP MANAGER
COMMENTS  Surface casing set on May 9. 1989, by K.E. Miller to 415" below ground surface.
N SAMPLES COLLECTED
= Z T LITHOLOGIC DESCRIPTION OR OTHER TESTS
S| £33 : PERFORMED
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ROCKY FLATS ALLUVIUM

0.0-1.5’ SAMPLE.

Recovered 1.0/1.5' = 66%.

SILTY CLAY: Llight olive gray (5 Y 64/1); trace
coarse to fine-grained sand; quartz; calcareous
nodules; HCl reactive; consolidated; stiff; medium
plasticity; (cl); damp.

1.5-3.5/ SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAY: dusky yetlow (5 Y 6/4); trace coarse
10 fine quartzite gravel; subrounded;
consol idated; calcareous nodules; HCl! reactive;
stiff; mediun to high plasticity; (cl); damp.

ARAPAHOE /LARAMIE FORMATION

3.5-5.5/ SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: Llight olive gray (5 Y 6&/1);
mottled grayish orange (10 YR 7/4); consolidated;
firm to stiff; high plasticity; abundant caliche;
HCl reactive; trace very fine-grained sand; damp.

HNu Background: 0.0

OVA Background: 0.0

All readings on cuttings,
in breathing rone, on
core, and in augers: 0.0;
untess otherwise noted
below.

TRIP_BLANK SAMPLE
18050989

0.0-3.5' SAMPLE
SEP16898R0004

0.0-1.0’ SAMPLE
(VOAs onty)
SEP16898R0002

3.5-5.5' SAMPLE
(VOAs only)
SEP16898R0406

3.5-9.5/ SAMPLE
SEP16898R04 10

3
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PAGE __ 2 oF __'4

SAMPLFS COLEECTID

=

. =4 L

= E . LITHOLOGIC DESCRIPTION OR OTHER TESTS
S Eg8 |2 PERFORMED
o [ ! (%3] E:
S T 5.5-7.5¢ SAMPLE,
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Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE: same as above; some sand; very
fine to fine quartz; well graded; subrounded to
rounded.

7.5-9.5' SAMPLE,

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1);
mottied grayish orange (10 YR 7/4); some very fine
to fine-grained sand; small amount calcareous
cement; HCl reactive; iron stains--dark yellowish
orange (10 YR &/6); damp.

9.5-11.5/ SAMPLE.
Recovered 1.0/2.0¢ = S0X.
SILTY CLAYSTONE: same as above.

11.5-13.5/ SAMPLE.

Recovered 2.0/2.0’ = 100X%.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1);
mottled dark yellowish orange (10 YR 6/6); trace
to very fine-grained sand; firm to stiff; low to
medium plasticity; consolidated; dry to slightly
damp.

7.5-9.5¢ SAMPLE
(VOAs onliy)
SEP146898R0810

9.5-15.37 SAMPLE
SEP1689BR1016

11.5-13.5¢ SAMPLE
(VOAs only)
SEP1689BR1216_

11.5’: Reading in Auger:
OVA: 1.0
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VL No. _7z0ssas 106 OF BOREHOLE  mee_x o s

E
— SAMPL ES CMULECTED
E LITHOLOGIC DESCRIPTION OR OTHER TESTS
A PERFORMED
13 13.5-15.5' SAMPLE.
Recovered 1.8/2.0' = 90X, 13.5/: Reading in Auger:
| SILTY CLAYSTONE: same as above; more iron-stained OVA: 0.2

fractures and mottling; carbonaceous streaks--
black (N 1/0).

14 | 15.5-17.5' SAMPLE.
Recovered 2.0/2.0' = 100X. 15.5-17.5’ SAMPLE
SILTY CLAYSTONE: dusky yellow (5 Y 6/4) to light (VOAs only)
olive gray (5 Y 6/1); trace very fine to fine- SEP1689BR1618

grained sand in shoe; moderately consolidated;
medium plasticity; stiff to hard; dry.

T

17.5-19.5’ SAMPLE.

‘5_ | Recovered 1.0/2.0’ = 50X.
SILTY CLAYSTONE: same as above.
19.5-21.5/ SAMPLE.
| Recovered 2.0/2.0’ = 100X%. 19.5’: Reading in Auger:
SILTY CLAYSTONE: light olive gray (5 Y &/1); iron OVA: 0.4 .

streaks of dark yellowish orange (10 YR 6/6);
moderately consolidated; stiff to hard; trace fine
to very fine-grained sand; interbedded lenses; non
calcareous; carbonaceous streaks--lignite black (N
1/0); damp.
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SR » SANPLES COLLECTFD
= x & LITHOLOGIC DESCRIPTION OR OTHER [ESTS
a |l <o | EFa

8 % 9 &l, t PERFORMED

21.5-23.5’ SAMPLE.
Recovered 2.0/2.0 = 100%X. ' 21.5’: Reading in Auger:
SILTY CLAYSTONE: same as above. OVA: 0.6

lﬁl || i '_lL‘
il
\\\\

23.5-25.57 SAMPLE.
Recovered 2.0/2.0’ = 100X.

== —/ SILTY CLAYSTONE: olive gray (5 Y 4/1); stained
=== _-1/ grayish orange (10 YR 7/4); consolidated; stiff to

~No
Lf\.)

T

hard; medium to high plasticity; few carbonaceous
streaks--black (N 1/0); dry.

25.5-27.5’ SAMPLE.
Recovered 1.0/2.0¢ = 50%.
SILTY CLAYSTOME: same as above.

/“ 27.5-29.5' SAMPLE.

‘ Recovered 2.0/2.0' = 100X.

SILTY CLAYSTONE: moderate yellowish brown (10 YR
S/4); consolidated; very stiff; low to medium
plasticity; damp.
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WELL NO. P208889 LOG OF BORCHOLE PAGE __5 oF __14

Ele | SAMPLES CNIIECTTD
| |z LITHOLOGIC DESCRIPTION OR UIHER IESIS
G123 |5 PERFORMED

N
\ TYPE

29.5-31.5’ SAMPLE.

Recovered 2.0/2.0/ = 100X%.

SILTY CLAYSTONE: same as 27.5-29.5’; grading to
light olive gray (5 Y 5/2); consolidated; dry.

N

31.5-33.5’ SAMPLE, .
Recovered 2.0/2.0’ = 100X. 31.5': Reading in Auger:
SILTY CLAYSTONE: olive gray (5 Y 3/2); |less OvA: 0.4

westhered; consolidated; stiff to hard; very
platy; medium plasticity; small calcareous
nodules; HCL reactive; dry.

33.5-35.57 SAMPLE.
Recovered 2.0/2.0’ = 100X. 33.5¢: Reading in Auger:
SILTY CLAYSTONE: same as. above; less weathered; OVA: 0.2

base of highly weathered: 33.5/

NN

35.5-37.5' SAMPLE.
Recovered 2.0/2.0' = 100X%. 35.5': Reading in Auger:
SILTY CLAYSTONE: olive gray (5 Y 4/1) grading to OvA: 0.6

mediun dark gray ( N 4/0); unweathered at 36.5/;
consol idated; hard; tow to medium plasticity; dry.
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WELL NO.

P208889

LOG OF BOREHOLE

PAGE b nF 14

)

DEPTH {

LITHOLOGIC DESCRIPTION

SAMFPLFS FNLLECTED
OR OIHER TESTS
PERFORMED

[@N]
g

38

39

37.5-38.5’ SAMPLE.
Recovered 1.0/1.0’ =
SILTY CLAYSTONE:

100%.
same as above.

38.5-40.5/ SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILTY CLAYSTONE: same as above; harder; trace very
fine to fine-grained sand; platy; smatl
laminations of silt/sand 0.1 cm in thickness;
iron-stained material is present,

40.5-41.5’ SAMPLE.
Recovered 1.0/1.0' = 100X,
SILTY CLAYSTONE: same as above.

40.7-44 .71 SAMPLE.
Recovered 2.9/4.0/
RQD 2.8/2.9' = 97X.
SILTY CLAYSTONE: dark gray (N 3/0); homogeneous;

= 73%.

trace very fine-qrained, subrounded sand; low
plasticity; stiff; no reaction to HCl; damp.
44.7-48.7' SAMPLE.

Recovered 4.2/4.07 = 105%.

RQD 4.0/4.0' = 100%.

CLAYEY SANDY SILTSTONE: dark gray (N 3/0);
laminated; trace very fine-grained, well sorted,

subrounded sandstone {aminae;
to HCl; damp.

stiff; no reaction

37.5': Reading in Auger:
OVA: 0.4

HNu Background: 0.0.

OVA Background: 0.0.

All readings on cuttings;
on core; in breathing
zone; and in augers.




WELL NO. ___P208889 LOG OF BOREHOLE PAGE__7  oF __14

Elo | SAMPLFS FOIFETD
= |z, LITHOLOGIC DESCRIPTION OR OTHER TESTS
L1 E£8|ZE PERFORMED

-
45 [——

48.7-52.7' SAMPLE.

Recovered 4.0/4.0/ = 100%.

RQD 3.8/4.0' = 95X.

CLAYEY SANDY SILTSTONE: same as above.

52.7-56.7' SAMPLE.

Recovered 4.0/4.0' = 100X.

RQD 3.9/4.0¢ = 98%X.

SILTY SANDY CLAYSLONE: dark gray (N 3/0);
taminated; with 15 dip; very fine to fine-
grained, subrounded to subangular sand; trace very
fine-grained, well sorted, subrounded, sandstone
taminae; no plasticity; stiff; no reaction to HCl;
damp.




WELL NO. ___P208889 LOG OF BOREHOLE PAGE 8 OF

= L:J, SAMPLES COILECTID
= z . LITHOLOGIC DESCRIPTION OR OTHER TESTS
5 S PERFORMED

wn
(@2

56,.7-60.7' SAMPLE,

Recovered 4.3/4.0’ = 108%.

. RQD 2.8/4.3' = 65%X.

SILTY SANDY CLAYSTONE: same as above.

60,7-64.7' SAMPLE.

| Recovered 3.9/4.0’ = 98%X.

RQD 3.3/3.9/ = 85%.

SILTY SANDY CLAYSTONE: dark gray (N 3/0) to
brownish black (5 YR 2/1) laminated; very fine to
| fine-grained, subrounded to subangular sand; trace
very fine to fine-grained, poorly sorted,
subrounded to subangular, silty sandstone laminae;
trace to some carbonaceous claystone with coal
|  along laminae; no plasticity; stiff; no reaction
to HCl; damp.
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WELL NO. P208889 LOG OF BOREHOLE PAGE __4d oF __14

1 " ' SAMPLES rOLITCTED
§ ;:_ gu LITHOLOGIC DESCRIPTION OR OTHER ILSIS
&) a-
Siz8 |38 PERFORMED
61 :.—__——_. 64 .7-68.7' SAMPLE.
— Recovered 2.9/4.0' = 73%.
=== | RQD 0.9/2.9' = 31%.
] SILTY CARBONACEOUS CLAYSTONE: dusky vyellowish
e brown (10 YR 2/2); laminated; trace to some very

fine to fine-grained; subrounded sand; no to low

62df:='——;_ | plasticity; stiff; no reaction to HCl; damp.
b e | 68.7-71.7' SAMPLE.
—_— Recovered 2.9/3.0' = 97X.
= [ ROD 0.9/2.0’ = 31X. :
== CARBONACEOUS CLAYSTONE: dusky yetlowish brown (10
s —— YR 2/2): homogeneous; platy; trace silt; trace
— s coal; low plasticity; stiff; no reaction to HCL;
Bl =—= moist. -
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WELL NO. __ P208889 LOG OF BOREHOLE PAGE 10 OF ___14

El. . SAMPIFS COLLECTED
A LITHOLOGIC DESCRIP TION OR OTHER TESTS
5128|358 PERFORMED

71.7-76.7' SAMPLE.

Recovered 2.6/3.0' = 87%X.

. ROD 1.4/2.6' = 54X%.

71.7-74.37: CLAYEY LIGNITE: dusky yellowish brown
(10 YR 2/2); fissile; waxy in part; grading to
carbonaceous claystone; no plasticity; firm; no
L reaction to HCl; damp.

76.7-77.7' SAMPLE.

Recovered 3.5/3.0' = 117X,

| RQD 2.2/3.5' = 63%.

74.4-T7.4": CARBONACEOUS CLAYSTONE: dusky
yeilowish brown (10 YR 2/2) to dark gray (N 3/0);
fissile becoming homogeneous; trace fine-grained,
L moderately well sorted, subangular; damp.
77.4-77.7"': SILTY SANDSTONE: moderate vyellowish
brown (10 YR 5/4) at 77.4'; firm; no reaction to
HCLl; damp.
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WELL NO. P208889

LOG OF BOREHOLE

1 OF 14

}

) —

1
i:
T

1
\:
1

<Y iy

RQD 0.7/4.1% = 17X,

CARBONACEOUS CLAYSTONE AND CLAYEY LIGNITE: dusky
yellowish brown (10 YR 2/2) to dark gray (N 3/0);
carbonaceous claystone: some silt; low plasticity;
firm; grading into clayey lignite.

(78.8-80.5’): fissile, firm; sandy siltstone bed.
(80.9-81.5'): very fine-grained sand; hard; no
reaction to HCl; damp.

81.7-85.7' SAMPLE.

Recovered 4.2/4.0' = 105X.

RQD &4.2/4.2' = 100%.

SANDY SILTSTONE: dark gray é” 3/0); laminated;
trace natural fractures (50 dip) sealed with
organics; very fine-grained sand; trace very fine-
grained, silty sandstone Laminae; stiff to hard;
no reaction to HCl; damp.

—
= o w SAMPLES COLLFCTID
E 3(:- §u LITHOLOGIC DESCRIPTION OR OTHER TESIS
T £8 |38 PERFORMED
=]

:E 77.7'81 .7' SAHPLE.

———— Recovered 4.1/4.0' = 103%.




WELL NO. _ P208889 LOG OF BOREMOLE PAGE___ 12 oF __!4

= ) Lad SAMM IS CNLLECTED
= £ § w LITHOLOGIC DESCRIP TTION ’ OR UTHLR IESIS
Q. < (D Q.
2 PERFORMED
Bl EQ | &
O (——
8O|—— - 85.7-89.7' SAMPLE.
e - e . Recovered 3.9/4.0' = 98X. 87.76-96.94¢ GEOTECHNICAL
- — | RGO 1.9/3.97 = 49%. SAMPLE
T '_:— CLAYEY SILTY SANDSTONE AND CLAYEY SANDY SILTSTONE: HYDROMETER ANALYSIS
— = dark gray (N '3/0); very fine to trace fine- SEP16898BRB796
— grained, subrounded to rounded, moderately weil 2% Sand
86 F == | sorted; silty sandstone grading to clayey: sandy 50% Silt
F == sandstone; hard; no reaction to HCl; damp. 48% Clay

= == 89.7-93.7' SAMPLE.

= Recovered 4.2/4.0' = 105X.

RQD 3.9/4.2' = 93%.

CLAYEY SILTY SANDSTONE: moderate dark gray (N 5/0)
to dark gray (N 3/0); crossbedded; very fine-
grained; moderately well sorted; subrounded; some
crossbeds of sandy clayey siltstone; trace

crossbeds of sitty very fine to fine-grained v 87.46'
| sarxistone; trace organics; hard; no reaction to EEEe— :
HC!; damp. -
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WELL NO. __ P208889 LOG OF BOREHOLE PAGE 13 OF _14

SAMPIFS FOH FCTED
UTHOLOGIC DESCRIPTION OR UIHER TESIS

PERFORMED

DEPTH (FT)
GRAPHIC
SAMPLE

TYPE

LOG

&
1
|

!

1
!
I

93.7-97.7' SAMPLE.

| Recovered 4.3/4.0' = 108X.
o i . ROD 3.3/4.3’ = T7X.

CLAYEY SANDY SILYSTONE: dark gray (N 3/0) to
= - == brownish black (5 YR 2/1); laminated; very fine to
:’_‘T_ fine-grained, subrounded sand in siltstone; some

94’_=,._:._.:.- . organics decreasing to trace organics below 94.47;
o trace very fine to fine-grained, silty, sandstone
= : Laminae; hard; no reaction to HCl; damp to moist.

 oaniiingd & | 97.7-101.7’ SAMPLE.

;_.: Rezovered 0.6/64.0' = 15%.

s mm— RQD 0.4/0.67 = 67%.

|=—= CLAYEY SANDY SILTSTONE: same as above except trace
95 :_;:__ | organics.
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=
=T W SANPLES CNIIECTFD
;;:E. é - | Fuw UTHOLOGIC DESCRIPTION OR OTHER TESTS
a
Wl xS |5 PERFORMED
101":'7_.;-_- 101.7-102.2’ SAMPLE.
== Recovered 1.0/0.5’ = 200X.
/== . RQD 0.6/1.0’ = 60%.
gyl CLAYSTONE: dark gray (N 3/0) to brownish black (5
e = — YR 2/1);: homogeneous; waxy; trace organics; firm;
A= = 1 low plasticity; no reaction to HCl; damp.
10 — =L !
] 102.2-103.7’ SAMPLE.
- — - Recovered 0.0/1.5’ = 0X,
- — RQO 0.0/0.0’s 0X.
T | 103.7-105.7' SAMPLE.
- - — Recovered 1.4/2.07 = 70%X.
14— = 1 RGD 0.0/1.4' = 0X. .
103: = | SILTSTONE: dark gray (N 3/0) to brownish black (5
— YR 2/1); homogeneous; trace very fine-grained,
. = - subrounded interspersed sand; trace organics;
—_— 4 firm; no reaction to HCl; moist.
] TOTAL DEPTH’ = 105.7
0o —1 i
1060 —1 A
..—'—""_.'.- o
106 1 X
107 1 !
108 1 n
109




LOG OF BOREHOLE

OA BY/DATE /zﬁ_éwfm J1/-29-BF  BORFHOLE/WELL NO._p208989

LOCATION Rocky Flats Plant: Solar Ponds Area GROUND SURFACE ELEVATION 5962.53
COORDINATES _N38,058.90 £21,736.17_ (RFP) WATER LEVEL ENCOUNTERED 15.4
TOTAL DEP™H 286 STATIC 12.61' (03/28/80)
PRILLER  R. Shamp HELFER P. Mesa

DRILLING COMPANY _Bovles Brothers DRILLING FLUID None '
DATE DRILLED May 12, 1989 CHECKED BY 7{ A é“-ﬁfd A '
DRILLING METHOD _ Hollow Stem Auger SITE MANAGER
LOGGED BY K.E. Miler

GEOLOGIST CEARP MANAGER
COMMENTS :

kY
=l o w SAMPLES COLLECTED
=l & Z . LITHOLOGIC DESCRIPTION OR OTHER TESTS
18|38 PERFORMED
—

(-
I
il
Ya

i

ROCKY FLATS ALLUVIUM
0.0-2.3' SAMPLE.

— 41 Recovered 0.3/2.3° = 13X%. HNu Background: 0.0
A SILTY CLAYEY GRAVEL: olive black (5 Y 2/1); OVA Background: 0.0
] - abundant organics; large quartzite cobble (4 cm); .
e W - subrounded; loose; non-plastic; (gc); damp. All readings on cuttings,
o O in breathing zones, on-
g“___i& 2.3-4.17 SAMPLE. core, and in sugers: 0.0;
= Recovered 0.0/1.8" = 0X. unless otherwise noted
=5 betow.
iy
ol i ARAPAHOE /LARAMIE FORMATION TRIP_BLANK SAMPLE
7 B / TB051289A
T 3 - Note: 3.0-4.1': Driller felt contact at 3.0/. Lost
s> 0 sample. Drilled 0.5’ with center bit. 0.0-0.3" SAMPLE
SEP17898R0O003

Note: 4.1-4.5%: DOrilled with center bit. No
sample recovery.

i

ity A‘dl Jf
bkl
\\\\\

L] 7
T_9= 4.6-6.6' SAMPLE. 0.0-0.3’ SAMPLE
I ¥ Recovered 2.0/2.0' = 100%. (VOAS only)
e " SILTY CLAYSTONE: Llight olive gray (5 Y 6/1); SEP17898R0002
:‘—'——’ mottied dusky yellow (5 Y 6/4); consolidated;
R stiff; high plasticity; caliche; high HCl 3.0-8.67 SAMPLE
= reaction; damp. SEP17898R0O309

4.6-6.6" SAMPLE
(VOAs oniy)
SEP17898R0406

Iy
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VL 0. _e20808 LOG OF BOREHOLE ~ re_s o s
Sl |w SAMPLFS COHCETFD
& S T, LITHOLOGIC DESCRIPTION OR OTHER IESIS
Wlz3|FF PERFORMED

12.

T || g
it
N

=

6.6-8.6" SAMPLE,
Recovered 2.0/2.0° = 100X.
SILTY CLAYSTONE: same as above.

8.6-10.67 SAMPLE,

Recovered 2.0/2.0¢ = 100X.

SILTY CLAYSTONE: pale olive (10 Y 6/2); iron
streaks--moderate yellow (5 Y 7/6); caliche HCl
reactive; carbonaceous stresks--black (N 1/0);
consolidated; stiff to hard; medium plasticity;
dry.

A

10.6-12.67 SAMPLE.

Recovered 2.0/2.0¢ = 100%.
SILTY CLAYSTONE: same as above.

12.6-14.67 SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: medium light gray (N 6/0);
mottled dusky yetlow (5 Y 6/4); consolidated;
lignite streaks--black (N 1/0); stiff; medium
plasticity; caliche; high HCl reaction; damp.

8.6-14.6" SAMPLE
SEP17898R0915

8.6-10.6’ SAMPLE
{VOAs only)
SEP17898R0810

12.6-16.67 SAMPLE
(VOAs only)
SEP17898R1214

12.6': Reading in Auger:
OVA: 8.0

B A3




LOG OF COREHOLE PAGE 3 OF _ 4

z
S

= =4 1 SAMD TS CONLITCTTD
::E. ,-‘EE - & LITHOLOGIC DESCRIPTION OR UIHER TLSIS
Sl e3 | 5F PERT ORMED

= = / ’
BE==" 16.6-16.6! SAMPLE,

=== /| TRecovered 2.0/2.0¢ = 100%. 14.6': Reading in Auger:

= =] / | 14.6-15.47: SILTY CLAYSTONE: same as above. OVA: 25.0

= ==| 7/ | 15.4-16.6': SANDY SILTY CLAYSTONE: yellowish gray

=3/ /] (5 Y 7/2); mottied dusky vellow (5 Y 6/4); 16.6-18.58" SAMPLE

iy /| consolidated; interbedded very fine to fine- (VOAs only)

- grained sand; lenses to 1 cm in thickness; SEP17898R1618

consol idated; stiff; medium plasticity; damp. .
16.6’: Reading in Auger:

NN

/ A 16.6-18.6' SAWPLE OVA: 39.0
p Recovered 2.0/2.0’ = 100X.
’ SAYDY CLAYSTONE: dusky yellow (5 Y 6/4); mottled 18.67: Resding in Auger:
dark yellowish orange (10 YR 6/6); well graded; OVA: 45.0

very fine to fine-grained sand; quartz; non-
. calcareous; consolidated; firm to stiff; medium
plasticity; moist.

18.6-20.6/ SAMPLE. V\7 15.4
Recovered 2.0/2.0’ = 100X, Ja——
SANDY CLAYSTONE: same as above.

HiT
NN

1l
NN

20.6-22.67 SAMPLE.

Recovered 2.0/2.0’ = 100X.

SANDY CLAYSTOMNE: yellowish gray (5 Y 7/2) to dusky
yellow (5 Y 6/6); interbedded; very fine to fine-
grained sand lenses:; iron stains--dark yellowish
orange (10 YR 6/6); consolidated; stiff; low
plasticity; damp.
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WELL NO. _ P208989 LOG OF BOREHOLE PAGE __ ¢ oF

=

il I s SAMPI TS COLIFETTD

E g é‘_.‘ w LITHOLOGIC DESCRIFTION OR CIHER TESIS
[} =a ol & -

5|28 |3E PERFORMED

NV 77 2z.6-26.60 sampLe.

= — ﬁ,/’ ar Recovered 2.0/2.0’ = 100X,
s SANDY CLAYSTONE: sams as above; lignite pieces--
[ — —=r ./~ - Dblack (N 1/0); less sand towards lower portion.

= = 24.6-26.60 sAMPLE,
AR _'/// , Recovered 2.0/2.0’ = 100%. 24.6': Reading in Auger:
= = =7, 7T SILTY CLAYSTONE: dusky yellow (5 Y 6/4); iron OVA: 0.6
— — |/ /7| stains--dark yellowish orange (10 YR 6/6);
~ = "/ S moderately consolidated; stiff; low to medium
R /,/ plasticity; small caliche fragments; high HCl
V- - 7/ T rexction; dry.
i VA
— = / 7 26.6-28.67 SAMPLE.
23 ==V 77 Recovered 1.1/2.0’ = 55X.
1— — <=7 7 .7  SILTY CLAYSTONE: same as above.
R
—_—— //,‘
T TOTAL DEPTH = 28.6!
et V4 ’ .
—_— — V4 .
2--- .1
e —— - /'A

- == 7 )
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LOG OF BOREHOLE

QA RY/DATE &ééw,ét_aﬁ_—éﬂ
LOCATION ocky Flats Plant; Solar Ponds Area

COORDINATES N37.580.23 E21.806.82 (RFP)
TOTAL DEPTH 315

DRILLING COMPANY Boves Brothers
DATE DRILLED May 7. 1989
DRILLING METHOD  Hollow Stem Auger

BORFHOLE /WELL NO. P209089

GROUND SURFACE ELEVANON _5972.16°

WATER LEVEL ENCOUNTERED None

STATIC 22.70° (09/26/89)

ORILLER _R. Sharp HELPER _R. Orr

DRILLING FLUID None

CHECKED BY ¥ &8 <erzz 1

/ SITE MANAGER

LOGGLD BY K.E. Miller

GEOLOGIST CEARP MANAGER
COMMENTS
S * w SAMPIFS COLILECTED
=| I . LITHOLOGIC DESCRIPTION OR OTHER TESTS
|28 |2 PERFORMED
O ?—;3——6;4

3
d
1

d
o
a

0.0-1.5’ SAMPLE,

o) &

o &A
°f
3

plasticity; (cl); damp.

1.5-3.5' SAMPLE.

NCRIER
'{A 124 '!.,1 4
qqgesal

N
I PR
1
\“
N

°J.'
|

3.5-5.5¢ SAMPLE.

d
d

(Jq 1
FENE R SERC R YN
. -J'!ol‘ﬂo‘% u;f; fm

737
i
N

d

1 l-p
d oL o]
TR

Ko
9
d |

ROCKY FLATS ALLUVIUM

Recovered 1.5/1.5’ = 100%.

GRAVELLY CLAY: moderate yellowish brown (10 YR
5/4); coarse to fine gravel; quartzite; subrounded
to broken, to 3 cm; trace coarse to fine-grained
sand; firm to loose; lower portion more sandy; low

Recovered 1.7/2.0’ = 85X.

1.5-2.0': GRAVELLY CLAY: same as above.
2.0-3.2: CLAYEY SANDY GRAVEL:
(10 YR 8/2); large quartzite cobbles; broken, to 3
cm; trace coarse to fine-grained sand; loose to
firm; no to low plasticity; (ge); damp to dry.

Recovered 1.7/2.0' = 85X.

GRAVELLY CLAY: moderate yeilowish brown (10 YR
5/4); trace coarse to fine-grained sand; quartzite
gravel to 3 cm; broken;
iron-stains--dark yellowish orange (10 YR 6/6);
firm; low ptasticity; (cl); damp,

caliche; HCl reactive;

HNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
uniess otherwise noted
below.

TRIP BLANK SAMPLE
very pale orange TB051789A
0.0-3.2’ SAMPLE
SEP18898R0003

0.0-1.5' SAMPLE
(VOAs only)
SEP18898R0002
SEP18898R00020

0.0’ :Reading in Auger:
OvA: 3.0

3.5-8.67 SAMPLE
SEP18898R0309

3.5-5.2’ SAMPLE
(VOAs only)
SEP18898R0406

3.57: Reading in Auger:
OVA: 3.0

g
g
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WCLL NO. __ P209089 LOG OF BOREHOLE PAGE _ 2 oF __ S

=)
=1 IS iy ‘SAMPFS COLLECTED
E R = w LITHOLOGIC DESCRIPTION OR OIHER TESTS
G| £8| X8 PERF ORMLD
S [a=m’/

j-ge A // 5.5-7.5' SAMPLE,

o’y " /| Recovered 1.0/2.0’ = 50%X.

T 3C Vs Ve SANDY CLAYEY GRAVEL: very pale orange (10 YR 8/2);

m?'_ﬂ".:* / // pooriy sorted; coarse to fine-grained sand; coarse

to fine quartzite gravel; broken, to & cm; small
amount caliche; HCL reactive; loose to firm; no to
low plasticity; (gc); damp.

o 2]
o|l & &
K
N

JO

I
{u
1294
N
N
N\

7.5-9.5’ SAMPLE.

4
.

o[l;
AN
N

= Recovered 1.1/2.0' = 55%. ' 7.5-8.6" SAMPLE
30 / SANDY CLAYEY GRAVEL: same as above. (VOAs only)
E D SEP18398R0810

9.5-11.5’ SAMPLE.
Recovered 1.2/2.0' = 60X.
SANDY CLAYEY GRAVEL: same as above.

4 L | ARAPAHOE /L ARAMIE FORMATION

11.5-13.57 SAMPLE.
Recovered 2.0/2.0’ = 100%X. FIELD BLANK SAMPLE
# 1 SILTY CLAYSTONE: yellowish gray (5 Y 7/2); mottlied SEP18898R0O018FB
/[ dark yellowish orsnge (10 YR 6/6); caliche
nodules; HCl reactive; consolidated; stiff; high 11.5-17.5’ SAMPLE
plasticity; some carbonaceous streaks; btack (N SEP18898R1218
/ 1/0); damp. SEP18898BR1218D
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11.5-13.5’ SAMPLE
(VOAS only)
SEP1889BR1214
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WELL NO. _ P209089 LOG OF BOREHOLE PAGE___ 3 OF __5

DEPTH (FT)
GRAPHIC

w : " SAMPLTS FOHIFCTED
o | Ew LITHOLOGIC DESCRIPTION OR OIHER 1ESTS

N

13.5-15.57 SAMPLE.
Recovered 2.0/2.0° = 100X,
SILTY CLAYSTONE: same ss above.

15.5-17.5/ SAMPLE,
Recovered 2.0/2.0¢ = 100X. . 15.5-17.5¢ SAMPLE
SILTY CLAYSTONE: Light olive gray (5 Y 5/2); (VGAs only)

some iron-stains--dark yetllowish orange (10 YR SEP18898R1618
6/6); caliche nodules; HCl resctive; stiff to
hard; medium ptasticity; consolidated; dry.

17.5-19.5/ SAMPLE,

Recovered 2.0/2.0¢ = 100X. 17.5-23.5’ SAMPLE
SILTY CLAYSTONE: same as above; grading to SEP18898R1824
brownish gray (5 YR 4/1); more carbonaceous
pieces; biack (N 1/0); dry.

19.5-21.5/ SAMPLE.
Recovered 2.0/2.0' = 100%. 19.5-21.5’ SAMPLE
SILTY CLAYSTONE: medium gray (N 5/0) to dusky SEP18898R2022
yellow (5 Y 6/4); abundant jron-stains--dark
yellowish orange (10 YR 6/6); consolidated; medium 19.5/: Reading in Auger:
to high plasticity; firm to stiff; small amount OVA: 1.0

tignite pieces; black (N 1/0); dry.
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LOG OF BOREHOLE

PAGE 4 oF 3

SAMPLE

TYPE

LITHOLOGIC DESCRIPTION

SAMPLES COLLECTED
OR UFHER 1ESTS
PERFORMED

it
BVE=—=
—-——
24 ,u=—='-':
iy
2 5_ . o—

8 ==

9=

}

NN

<

N

T

NN

21.5-23.5’ SAMPLE,
Recovered 2.0/2.0/ = 100%X.
SILTY CLAYSTONE: same as above.

23.5-25.5! SAMPLE.

Recovered 2.0/2.0' = 100%.

SILTY CLAYSTONE: dusky yellow (5 Y 6/4) to medium
gray (N 5/0); moderately consolidated; stiff to
hard; interbedded lense (2 cm) of very fine to
fine-grained sand; medium plasticity; dry.

25.5:27.5! SAMPLE.

Recovered 2.0/2.0¢ = 100%X.

SILTY CLAYSTONE: same as above; trace very fine to
fine-grained sand; interbedded; small amount
carbonaceous material; streaked black (N 1/0).

27.5-29.57 SAMPLE.

Recovered 2.0/2.0¢ = 100%X.

SILTY CLAYSTONE: medium gray (N 5/0) to grayish
orange (10 YR 7/4); some sand; very fine to fine-
grained; interbedded: no to low plasticity; very
stiff; consolidated; dry.

21.5’: Reading in Auger:
OVA: 4.0

23.5-25.5’ SAMPLE
(VOAS only)
SEP1889BR2426
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WELL NO. ___P209089 LOG OF BOREHOLE

AGE 5 OF D

e

3

SAMPLES COLLECTID
"LITHOLOGIC DESCRIPTION OR OTHER TESTS

PERFORMED

DEPTH (FT)
GRAPHIC

LOG

r
w
'I
|

29.5-31.5’ SAMPLE.
Recovered 2.0/2.0’ = 100X%.
SILTY CLAYSTONE: Same as above.

|

|
}

s

I'I ] 'I L

:I'l:l i :I :I
| e

o
TWm 'l 1 II i
1wi

TOTAL DEPTH = 31.5’

M1,

llII
i
Iy
N

NN\
N\

1
|
¥
T

Y
]
1
| |

i
i
1
T

1
L
T
T

T
T

35. 1 s
36. 1

37

gl 3



QA BY/DATE

/.6 i fo-sa-01

LOCATION Récky Flats Plant: Solar Ponds Area

L0G OF BOREHOLE

COORDINATES N37,880.23 £21.036.04 (RFP)

TOTAL DEPTH 17.8'

DRILLING COMPANY _Boyles Brothers
DAIE DRILLED _June 8, 1989
DRILLING METHOD Hollow Stem Auger

DRILER R. Shap

BOREHOLE /WELL NO.

’P2§9289}
GROUND SURFACE ELEVATION 508159
WATER LEVEL ENCOUNTERED None

STATIC None {09/25/89)

HELPER P. Mesa

DRILLING FLUID None

CHECKED BY
SITE MANAGER

LOGGED BY K.E. Miler
GEOLOGIST CEARP MANAGER
COMMENTS
}
—
=
B W SAMPLES CNLLECTED
=l E n;..u LITHOLOGIC DESCRIPTION OR OTHER TESTS
a. <€ ¢
<
2153 |&E PERFORMED
O,
g ROCKY FLATS ALLUVIUM
4 o~ o
Jor =l L 0.0-1.8" SAMPLE,
53¢ Recovered 1.2/1.8° = 67%. HNu Background: 0.0
-.,.‘f—'g,.- CLAYEY SANDY GRAVEL: moderately yellowish brown OVA Backgrou\d: 0.0 .
=4 7~ o (10 YR 5/4); (20X) coarse to fine-grained sand; ALl readings on cuttings,
] -:‘ "AT_- L. quartzose; subrounded; trace silt; coarse to fine in breattnr;g zone, on
°;?__°; quartzite gravet; broken; subangular; to 2 cm; core, and in augers: 0.0;
% —p o loose; non-plastic; (cg-gm); damp. unless otherwise noted
—0 5 of below.
Iy =y | 1.8-3.87 SAMPLE.
251 ~ Recovered 2.0/2.07 = 100X. TRIP_BLANK SAMPLE
by & — o~ ’ GRAVELLY SANDY CLAY: moderate brown (5 YR 4/4); T8060889A
-~ = of 20X gravel; coarse to medium quartzite gravel;
2—_° ¥ T | subanguiar to subrounded; poor sorting; loose to 0.0-1.2* SAMPLE
§_3q] stiff; low plasticity; (cl); damp. (VOAs only)
o =g | / SEP20890002
-0 7 of 3.8-5.87 SAMPLE.
i el | Recovered 2.0/2.0' = 100%. 0.0-3.07 SAMPLE
7 _3a] SANDY SILTY GRAVEL: moderate yellowish brown (10 SEP20890003
o —p YR 5/4) to light brown (5 YR 6/4); 20X coarse to o
3 - 5= o medium-grained sand; some fines; quartz-- 0.0’: Reading in Auger:
o r 7y | subrounded to subsngular; 20X silt; some clay; OVA: 6.0
°'__?__°; loose to firm; non-plastic; coarse to medium i X
e ? =5 quartzite gravel; large piece to 5 cm; broken 1.8/: Reading in Auger:
—Q .5 o (gm); damp to dry. OVA: 22.0
Joer =l .
5. 2 I 3.0-9.27 SAMPLE
o’ — o SEP20890309
1 =S
4—a 0L A
ol 9
N, I
_a.Q_,_p.
4 0.0 oy L
.—A’ [+ B
oA _|
L. s
5 4 o a
SEP2083A
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WELL NO. __p209289 LOG OF BOREHOLE PAGE__2  OF _3
Ele | SAMPLES £LLECTED
= |2, LITHOLOGIC DESCRIPTION OR OTHER TESTS
AERIEE PERFORMED
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5.8-7.87 SAMPLE,

Recovered 1.7/2.0/ = 85X.

CLAYEY SANDY GRAVEL: moderate yellowish brown (10
YR 5/4); trace silt; 20-25X clay; 20X coarse to
fine-grained sand; small piece of fine-grained
rose quartz; coarse to medium quartzite graveli;
subrounded; broken; 4 cm; loose to firm; non to
low plasticity; (gc-gm); damp.

7.8-9.87 SAMPLE.

Recovered 1.4/2.0’ = 70X.

SANDY GRAVEL: moderately yellowish brown (10 YR
5s/6); some clay; 20-25X coarse to fine-grained
sand; (1.0-2.0 phi); quartzose; some k-feldspar;
coarse to medium quartzite gravel; subangular to
subrounded to 3 cm; toose; non-ptastic; (gc-cm);
damp.

9.8-11.8’ SAMPLE.

Recovered 1.5/2.0¢ = 75X.
SANDY GRAVEL: same a above;
consolidated sample wide;
coarse-grained sand.

more
more

more clay;
less gravel;

11.8-13.8’ SAMPLE.
Recovered 0.4/2.0* = 20X.

11.8+12.27: SANDY GRAVEL: same as above.

ARAPAHOE/LARAMIE FORMATION

Note: Bedrock contact
behavior and cuttings.

inferred from driling

12.2-13.87: SANDY CLAYSTONE: dusky yeliow (5 Y
6/4); bands of yellowish gray (5 Y 7/2); very fine

to fine-grained sand (3.5-2.5 phi); gquartzose;
rounded to  subrounded; small laminations;
consol idated; stiff; medium to high plasticity;
damp.

5.87: Reading in Auger:
OVA 15.0
3.0-5.87 SAMPLE

(VOAs onty)
SEP20890406

7.8-9.2! SAMPLE
(VOAs only)
SEP20890810

9.2-12.2" SAMPLE
SEP20890912

11.8-12.2¢ SAMPLE
(VOAs onty)
SEP20891214

13.8-17.8¢ SAMPLE
SEP20891418




WELL NO. __P209289 LOG OF BOREHOLE PAGE___ 3 OF _3

Elo SANPLES FOLLECTED
=z LITHOLOGIC DESCRIPTION OR OTHER TESIS

5|3 PERFORMED

13 o 0° O.;
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1
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13.8-15.87 SAMPLE.

Recovered 2.0/2.0' = 100%X. .
SANDSTONE: dark yellowish orange (10 YR 6/6);
banding of yellowish gray (5 Y 7/2); trace to 15X
fines (clay and silt); Laminations 1-2 mm thick;
iron nodules in lower portion; hard; some lignite-
-black (N 1/0); very loose to firm; non to very
low plasticity; moderately consolidated; damp to
moist.

15.8-17.87 SAMPLE.

Rezovered 2.0/2.0’ = 100%.

CLAYSTONE AND SANDSTONE: dark yellowish orange (10
YR 6/6) to pale olive (10 Y 6/2); banded with
small sandstone laminations of very fine to fine-
grained quartz; subrounded to rounded;
consolidated; low to medium plasticity; lignite
pieces; glazed; black (N 1/0); laminations of 2-3
mm noted in middle to lower portion of core;
sample firm to stiff; moist.

JOTAL DEPTH = 17.8!

——————————

15,8-17.8¢ SAMPLE
(VOAs only)
SEP20891618

15.87: Reading in Auger:
OVA: 20.0




LOG OF BOREHOLE
OA BY/DATE %ﬁ Snprtoom /oy - 29-55 BOREHOLE /WELL HO. pgos;3s,9
LOCATION ncky Flats Plant: Solar Ponds Areg GROUND SURFACE ELEVATION 5381.47°

COORDINATES N37,881.34 £21,026.45 (RFP) WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 34.2° STATIC 15.24' (09/18/89)
DRILLER _ R. Shamp HELPER P Mesg

DRILLING COMPANY Boves Brothers DRILLING FLUD None
DATE DRILLED June 7. 1989 CHECKED BY ~/ /58 Sub prd
DRILLING METHOD __Hollow Stem Auger J SITE MANAGER
LOGGED BY R.A. Chapuis

GEQLOGIST CEARP MANAGER
COMMENTS

|1

=l o w SAMPLES COLLECTED
z|Z &, LITHOLOGIC DESCRIPTION OR OTHER TESTS
2| 88|52 PERFORMED

ARTIFICIAL FILL

=
I
443
9129
\\T

4o -7l . 0.0-2.27: SAMPLE,
._:a__a;, Recovered 1.7/2.0' = 85X. HNU Background: 0.0
> g SANDY CLAY AND GRAVEL: moderate brown (5 YR 4/4); OVA Background: 0.0
] =0 5~ o (60%) gravel; poorly sorted; subrounded to .
Iy ar L angular; maximum size écm; (25X) non to medium All readings on cuttings,
’ q;_:a_d; plastic fines; (15%X) fine to coarse-grained sand; in breathing zone on
w2 —p o~ poorly sorted; subrounded; quartzose; stiff; core, and in augers: 0.0;
=4 7 o weakly consolidated; (ct-gp); damp. uniess otherwise noted
-'_“;_;‘j_.- L below.
ol g TRIP BLANK SAMPLE
. —a o IRIP BLANR
2 Lao ] / TB060789A
il /
.d_' - a7 .
et ROCKY FLATS ALLUVIUM
-4 7 o
o 'F.//- 2.2-4.2' SAMPLE.
" 3| Recovered 1.6/2.0’ = 80%. 0.0-3.0' SAMPLE
'U’Q—u_r/ SANDY CLAY AND GRAVEL: same as above. SEP21898BR0003
:5 — 5~ o
-‘0 = 7 B
7".._?.'_5;/, 4.2-6.2SAMPLE,
e —p o~ Recovered 1.6/2.0’ = 80X. 0.0-1.7' SAMPLE
d'o 2 ° CLAYEY SAND AND GRAVEL: moderate brown (5 YR &4/4) (VOA’s only)
Jor = L. to grayish orange pink (5 YR 7/2); (60%) graveti; SEP2189BR0002
°._?._°,,-. poorly sorted: subrounded to angular; (30X) fine
- to coarse-grained sand; poorly sorted; subangular 4.2-5.8' SAMPLE
4 i 4 to subrounded; quartzose; (10%) non to low ptastic (VOA's only)
: fines; (gp-sd); damp. SEP2189BR0O4L06

3.0-9.07 SAMPLE
SEP21898R0O309

d el

CCD
4{41
Q

ajt

CRC
14141
ﬂg\x\

KN
I
1
d

SEP2183A
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P209389 LOG OF BOREHOLE

PAGE bl OF 3

=
e |u SAMPLLS COILECTED
i &, LITHOLOGIC DESCRIPTION OR OTHER TESTS
Ll EQ =4
BE159 | ve PERFORMED
s B3 0.
S PPe—ed’ | 6.2-8.2 samwpLE,
T 3717 / /1 Recovered 1.3/2.0' = 65X.
-~ =t S
o x%a|/ " /" | CLAYEY SAND AND GRAVEL: same as above.
T 3O / 3
3 0 /| 8.2:10.0" SAMPLE.
T s/ /] Recovered 1.6/1.8' = 89X, 8.2-9.8' SAMPLE
6 o g-°-;7/ / CLAYEY SAND AND GRAVEL: same as above; occasional (VOA’s onty)
% =atV ./ " iron stained layers; one rose quartz layer 3cm SEP21898R0810
r—o'// thick. .
—ﬁ —
o +° ] 10.0-12.2! SAMPLE.
T = cr‘/ - Recovered 1.8/2.2' = 82X. 9.0-11.87 SAMPLE
3~ o CLAYEY SAND AND GRAVEL: moderate brown (5 YR 4/4) SEP2189BR0912
7 gy o o / to tight brown (5 YR 6/4); (40%) gravel; poorly
7 A y ,/ sorted; - subangular to subrounded; quartzose; (40%)
- T s ol ~ - fine to coasrse-grained sand; poorly sorted;
3T T /-/ " ,| subangular; quartzose; (20X) non to medium plastic
" g = o // ~"| fines; soft; moldable; normal to  weakly
- r°1r//./ /| consolidated; (gp-sp); damp.
Y 36”7~ A
™ —m///' 12.2-14.2 SAMPLE ,
™ o217/ /]| Recovered 0.0/2.0" = OX.
8 ezl / Note: 13.7-14.2°: Drilled with center bit.
Te 36 / - Estimate contact alluvium and Arspahoe/Laramie
v‘&"ﬁ"‘:*/ formation at 13.8/ based on drilljng behavior.
B .t /-
= - B}
°r_:o~ /
a- ”>—
9 __:ou_o-@ /
+ = ;{_ ////-
a
EOdela gy
_0—0 >/ //
- S
—? -3 6—-:// 7 ‘,/‘/_
— a1 7,
"7;‘"} ~y
10fe 2=k 7~ 7|
R
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__d ra 1'--{‘ /"/»/ -
g
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WELL NO. _ 209389 LOG OF DOREHOLE PAGE___ 3 OF _3
Eie | SAMPLFS FOLITETED
=|E c_j:u LITHOLOGIC DESCRIPTION OR OIHER 1ESTS

5|88 |5 PERFORMED

B3 Fe-sy

14,

15,

16.

717
93491
\1*&1\3

4
4
of

I

.

ARAPAHI ARAMIE FORMATION

146.2-16.2' SAMPLE,

Recovered 2.0/2.0’ = 100X,

SANDSTONE: dark yellowish grey (10 YR 6/6) to
yellowish grey (5 Y 7/2); (75X) fine-grained sand;
wetl sorted; subangular to angular; quartzose;
(25%) non to medium plastic fines; more clay in
lower 1.57; soft; unconsolidated to
consol idated; interbedded sand 0.5’
occasional lignite towards bottom; damp.

16.2-18.27 SAMPLE,

Recovered 0.9/2.07 = 45X.
SANDSTONE: same as 14.2-16.2’;
with depth.

thick;

increasing clay

18.2-20.2/ SAMPLE.

Recovered 2.0/2.0’ = 100%X.

SILTY CLAYEY SANDSTONE: light brown (5 YR 5/6) to
yellowish grey ( S5 Y 7/2); (65X) fine-grained
sand; well sorted; subsngular to subrounded;
quartzose; (25%) non to medium plastic fines;
soft; Laminated iron stains; moldable; damp.

20.2-22.2' SAMPLE.

SILTY SANDSTONE: Llight brown (5 YR 5/6) to
yellowish grey (5 Y 7/2); (85X) very fine-grained
to medium grained sand; well sorted; subangular;
quartzose; (15%) normal to low plastic fines; iron
stains; specklied; soft to firm; weakly
consol idated; dry.

weakly -

14.2-16.27 SAMPLE
(VOA’s only)
SEP2189BR1416

14.2-20.2' SAMPLE
SEP2189BR1420

Vs

18.2-20.2' SAMPLE
(VOA’s only)
SEP21898R1820




WELL NO. _ 2209389 LOG OF BOREHOLE PAGE__ 4 oF _°
Sle | SAMPIFR £ FETTT
=z |2 LITHOLOGIC DESCRIPTION OR UTHER TESTS
2| 88|38 PERFORMED

/ /

22.2-26.2' SAMPLE.

Recovered 2.0/2.0 = 100%X.

SILTY SANDSTONE: light brown (5 YR 5/6) to pale
yellowish brown (10 YR 6/2); (85X) fine to medium-
grained sand; well sorted; subangular to
subrounded; quartzose; (15%) non to low plastic
fines; soft to firm; iron staining; weakly
consol idated; damp.

26.2-26.2' SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY SANDSTONE: same as above; occasional
lignite; black (N 1/0).

26.2-28,g' SAMPLE .
Recovered 2.0/2.0 = 100%.

SILTY SANDSTONE: same as above; slightly moist.

28.2.-30.2’ SAMPLE.

Recovered 1.5/2.0’ = 75%X.

28.2-28.4': SILTY SANDSTONE: same as above.
28.64-30.27: CLAYSTONE: pale brown (5 YR 3/2);
(100%) low to medium plastic; stiff to hard;
crumbly in part; dry.

25—
BE=L
- /
”:;::f:::/ - B L
::.-_,/ A
27— ///_
—— v/
— '/
__..___..// n
7
8 —1/ 7
- = // /’A /
_."'___'-...-///' '// b
.———-—_- . /A
) I

22,2:26.2" SAMPLE
(VOA’s only)
SEP21898R2226
SEP21898R2224D

20.2:26.2' SAMPLE
SEP21898R2026
SEP21898R2026D

FIELD BLANK SAMPLE
SEP2189BRO034FB




vLno _po9389 [ OG OF BOREHOLE — eae_s o 3
E .

=g |y | SAMPLES N1 ECTED
ALY LITHOLOGIC DESCRIPTION OR OTHER TESTS
8|82 |aF PERFORMED
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30.2-32.2' SAMPLE.
Recovered 1.6/2.0' = 80X%.

CLAYSTONE: same as above; grayish brown (5 YR 3/2)
to dusky yellowish brown (10 YR 2/2); occasionsal
lignite.

32,2-34.2' SAMPLE .,

Recovered 1.7/2.0’ = 85X,

CLAYSTONE: same as above; medium gray (N 5/6);
lignitic; siltier in part.

}

JOTAL DEPTH = 34.2¢

SEPIBE




LOG OF BOREHOLE

oA BY/ONE LB SBrcsrzam Loz -4-5£%
LOCATION  “Rocky Flats Plant: Solar Ponds Area

COORDINATES
TOTAL DEPTH _48.0°

DRILING COMPANY Bovies Brothers

DATE DRILLED May 16, 1989
DRILLING METHOD _ Hollow Stem Auger

LOGGED BY J.B. Bergman
GEOLOGIST

COMMENTS

BOREHOLE /WELL NO. P209489

GROUND SURFACE ELEVATION _5977.98'

WATER LEVEL ENCOUNTERED _25.0°

STATIC  26.43' {09/20/89)

DRILER R. Sharp HELPER P. Mesa

DRILLING FLUID _Nane

CHECKED BY .58 .. Qv s (LA
i SITE MANAGER

CEARP MANAGER

DEPTH (FT)
GRAPHIC

LITHOLOGIC DESCRIPTION

SAMPLES COILECTED
OR OTIER TESTS
PERFORMED

O
T
|
I|
M

Joesol

0.0-2.0" SAMPLE,

Recovered 1.2/2.07 = 60X.
fragments--black (N 1/0);

some silt; (ol); soft.

T T
|:|:|
ARHND
\\] | sawupLe
TYPE

[N

1T 17T T
9_,|:| II:I
ol it

2.0-4.07 SAMPLE.

loose; (sm-sp); damp.

|
e ° &
oo Q
a0 ©
Ioo' o
\\\\\
T

CLAY: brownish gray (5 YR 4/1); organic rich
granite and quartzite
pebbles to 0.2 cm; angular; some quartzose sand;

ROCKY FLATS ALLUVIUM

HNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

IRIP BLANK SAMPLE

Recovered 2.0/2.0¢ = 100%. 78051689

~ SAND AND GRAVEL: brownish btack (5 YR 2/1);
quartzite and granite gravels to 2 cm; angutar; 0.0-2.0’: Reading on
(15%) silty clay; no plasticity; unconsolidated; Core:

OVA: 0.2

‘o9 4.0-6.0" SAMPLE. 0.0-1.2’ SAMPLE
0% ae . Recovered 1.2/2.0' = 60X. (VOAs only)
3 000 a SAND AND GRAVEL: same as above; (sm-sp). SEP2289BR0002
°—l =
0% 0.0-3.0' SAMPLE
o o SEP22898R0003
8,0 '
N °§~0°—- i 2.0’: Reading in Auger:
*,e o OVA: 2
o
41s%a2 / 3.0-7.47 SAMPLE
ol 2t
b a0 ] SEP2289BRO307
4 o
°° Sae 4.0-5.27 SAMPLE
o2a (VOAs oniy)
1 % al / - SEP2289BR0406
s o 00
o’ as / 4.0': Reading in Auger:
a, 0 e
i 802 o pa OVA: 0.2
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Recovered 1.4/2.07 = 70%.

6.0-6.77: SAND AND GRAVEL: same as above; (sm-sp).
6.7-7.4": CLAY: pinkish gray (5 YR 8/1); caliche;
highly effervescent with HCl; quartzite gravels to
S cm; subangular to angular; soft; (cl); dry..

8.0-10.0’ SAMPLE.
Recovered 1.8/2.0' = 90%.
8.0-8.97: SILTY CLAY: light olive brown (5 Y 5/6);

some gravels (35 cm); angular to subangular; soft;
(c,}); dry. :

ARAPAHOE/LARAMIE FORMATION

8.9-9.87: CLAYSTONE: Llight gray (N 7/0); thin
sandstone stringers (< 2 cm); abundant caliche; no
gravels; sandy in shoe--quartzose; very fine-
grained (3.0-3.5 phi); silty; stightly damp.

10.0-12.07 SAMPLE.

Recovered 2.2/2.0° = 110X.

10.0-11.27: SANDY SILTSTONE: medium light gray (N
6/0); abundant caliche--effervesces with HCl;
friable; dry.

11.2-12.07: SANDY SILTSTONE: moderate yellowish
brown (10 YR 5/4); abundant caliche; effervesces
with HCLl; friable; dry.

12.0-14.07 SAMPLE.

Recovered 1.3/2.0' = 65X,

SANDSTONE: moderate brown (5 YR 47/4); fine to
medium-grained; alternating thin beds of light
gray (N 8/0) and moderate brown (5 YR 4/4) Laminae
<1 cm thick; some ironstone nodules; (20%) silty
clay; unconsolidated; damp.

8.0’: Reading in Auger:
OVA: 2

8.0-9.8' SAMPLE
(VOAs only)
SEP22898R0810

8.9-12.0° SAMPLE
SEP22898R0912

10.0/: Reading in Auger:
OVA: 3

eading in Auger:

g
o
o
[~ 4

12.0-13.37 SAMPLE
(VOAs only)
SEP22898R1214

12.0-13.37 SAMPLE
SEP22898R1213

WELL NO. ___P209489 LOG OF BOREHOLE PAGE __ o oF 7
Ele o SAMPLES £N1LECTED
{E Z T LITHOLOGIC DESCRIFTION OR OTHER TESTS

{;:, g (53_9, 2 % PERFORMED

O P,.2% 71 s.0-8.00 samere

SEP22898




WELL NO. P2094389

LOG OF BOREHOLE

PAGE 3 0OF 7
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146.0-16.0° SAMPLE.

Recovered 1.6/2.0' = 80X.

CLAYSTONE AND SANDY SILTSTONE: Light olive gray (5
Y 5/2) claystone with moderate brown (5 YR 4/4)
sandy intervals; abundant white caliche; reacts
with HCl; laminated (1 cm); unconsolidated; damp.

16.0-18.07 SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY SANDSTONE: light olive gray (5 Y 5/2) with
ahundant zones of moderate brown (5 YR 4/4); some
caliche; some clay; very fine-grained to medium-
grained quartzose sand; iron-stained;
unconsol idated; damp.

18.0-20.0’ SAMPLE. -
Recovered 2.0/2.0’ = 100X%.
SILTY SANDSTONE: same as above;

20.0-22.0’ SAMPLE.
Recovered 2.0/2.0’ = 100%.

SILTY SANDSTONE: same as above; decreasing sand
content.

16.0-15.6¢ SAMPLE
SEP2289BR1416

16.0-18.’ SAMPLE
(VOAs only)
SEP22898R1618

16.0-21.07 SAMPLE
SEP22898R1621

20.0-22.07 SAMPLE
SEP22898R2022

;




WELL NO. ___P209489 LOG OF DOREHOLE PAGE__4  oF _7
‘/'—:
= ") SAMPI [S FONFCTED
DE- g §u LITHOLOGIC DESCRIPTION OR OTHER TESTS
4] a
Wlxes |5 PLRFORMED
N - 7 22,0-26.0" SAMPLE. ‘
e+ ] Recovered 2.0/2.0' = 100X.
—-——--/ SANDSTONE: Light olive gray (5 Y 5/2); fine to
T™ = I mediun-grsined; abundant iron staining--moderate
L:—_—/ brown (5 YR 4/4); quartzose sand; some silt;
— ] unconsolidated; friable; loose; damp.
22 _——‘//‘ 26.0-26.07 SAMPLE
L3 - 3 ]
Recovered 2.0/2.0’ = 100X,
/ SANDSTONE: same as above; wet at 25.0’
. "/' 26.7-28.07 SAMPLE.
Recovered 2.0/2.0' = 100%X.
SANDSTONE: Llight olive gray (5 Y 5/2); heavily
23 X iron-stained; 26.0-26.2’--moderate brown (5 YR
n T /' 4/4); silty to medium-grained quartzose sand;
fining downward; damp.
7’ 28.0-30.0/ SAMPLE.
"/ - Recovered 2.0/2.0¢ = 100%.
. SANDSTONE: same as above; damp.
24 %
23] -%r V__ so
| /r
/ |
26. /
% Y s
27| %
28] % _
] J_%-
29l 7




WELL NO.

P209489 LOG OF BORCHOLE PAGE 5  oF _7
= - -
-~ (oY) AMPL TS CONECTID

—d -~
QE_ ‘; Z . LITHOLOGIC DESCRIPTION OR 0MHER TESIS

(&) o .
8| &3 | A PERF ORMED
29 ///' /| 30.0-32.07 SAMPLE,
/" / /1 Recovered 2.0/2.0" = 100%.
/// 30.0-31.47: SANDSTONE: same ss above; wet.
7 T, " 31.4-32.07: SANDY CLAYSTONE: light olive gray (5 Y
/// 5/2); very fine-grained to fine-grained quartzose

/ / sand; moderate brown (5 YR 4/4); mottied; some
301 ] 7/ | iron streaks; blocky claystone texture; damp.

/’ 32.0-36.0¢_SAMPLE,

/ | Recovered 2.0/2.0' = 100%.
i A //_ SANDSTONE: same as 30.0-31.4'.
7
] 3
S i 34.0-36.07 SAMPLE,
// . Recovered 2.0/2.0’ = 100%.
5} ' ,/_/ SANDSTONE: same as above with few layers (0.1’
T thick) of moderate brown (5 YR 4/4) claystone;
L7 L blocky texture; trace organics--black (N 1/0);
,//. friable; loose; damp to wet.
- v . )
T =1/ [ 36.0-38.00 sawpte.
Y/ 7| Recovered 2.0/2.0' = 100%.
- - , 36.0-36.5/: SANDSTONE: same as above.
32t — =/ /| 36.5-36.7': IRONSTONE NOOULES: moderate brown (5
. T YR 3/4).
/) 36.7-38.07: SILTSTONE AND SANDSTONE: light olive
/ gray (5 Y 5/2) with abundant moderate brown (5 YR
- 4/4) mottles: some very fine-grained sand in
- ‘/ - vertical fracture in shoe; friable; moderately
consol idated; weathered; wet.
A
4
33 ] / a
7
V /.
1 VST
34] __.; / i
B / /
7
i ¥ / 4
///’
V /S
35, i "
/]
4 -// "
s
b / J/
v
-56 .// // L
. Y s //’
/ S
,’// ’/
4 1 /// v I
X
v
37 7

FPIBE




WELL NO. ___P209489 LOG OF BOREHOLE PAGE___ 6 oF __
Sle | SAMPI TS O FCTED
sl E §u UTHOLOGIC DESCRIPTION OR 1IHER TESTS
[a << ¢D a
PSS | & PERFORMED
==V 77| 3.0-40.00 smwpre.
—v—-// ‘| Recovered 2.0/2.0' = 100%.
e : SANDSTONE: moderate brown (5 YR 4/4) and light
T /,4' gray (N 7/0) sandstone with alternating beds of
o / clayey sandstone (2 to 5 cm thick); heavy iron-
e —] /” staining--moderate brown (5 YR 4/4); friable;
8 — // |, unconsol idated; damp.
7/
/ | 40.0-42.0 SAWLE, :
s Recovered 2.0/2.0’ = 100X.
/ J/ 40.0-41.07: SANDSTONE: same as above,
% //" 41.0-42.07; CLAYSTONE: olive gray (5 Y 4/1);
/ ’ bt‘ocky: some siltstone: some organic fragments--
19 //,, black (N 1/0); consolidated; dry.
-/ -
,~ .| Recovered: 2.0/2.0’ = 100%.
) //' | CLAYSTONE: same as above; trace to some sand; dry.
. -'/- A 46.0-46.07 SAMPLE, .
// | Recovered 2.0/2.0° = 100X,
/’ “1 - CLAYSTONE: same as above.
/ /
%/
fl _ _/
1
— — </ 2 ’/
T - —‘% T
- =] // P
42)- = - //

_
|
D

NN
NN

T o !
Eliulll Ve
_-————< /',//“/'

S I A4 »

I —— 0




WELL NO.

P209489

LOG OF BOREHOLE

PAGE __7 OF
Eley | SAMPI TS CO1I T
QE_ é § w LITHOLOGIC DESCRIPTION OR OIHER SIS
© a
81825 PERFORMED
43 __—_—_-// 46,0-47.0’ SAMPLE,
— Recovered 1.0/1.0/ = 100X.
- = - | SILTSTONE: Light olive gray (5 Y 6/1); some very
T — - fine-grained sand; rounded; some moderate brown (5
= ] YR 4/4) stains; abundant blsck (N 1/0) organic
- - A streaks; damp.
46 = = !
—7 47.0-48.07 SAMPLE,
o Recovered 1.7/2.07 = 85X,
[ 47.0-47.5’: SILTSTONE: same as above.
E'— N 47.5-47.7: SANDSTONE: light olive gray (5 Y 6/1);
T =7 very fine-grained; silty; quartzose; rounded;
o / friable; unconsolidated; dry.

]
|
N

OO\

JOTAL DEPYH = 48.0/

=0 S
=
o ||
o L]
J o1
.
53— | |




QA BY/DATE /% 3
LOCATION ocky Flats Plant: Solar Ponds Area
COORDINATES

LOG OF BOREHOLE

s =29 -59

TOTAL DEPTH _30.3'

DRILLING COMPANY _ Boyles Brothers

BORCHOLE /WELL NO.

_P209539

GROUND SURFACE ELEVATION _5948.17

WATER LEVEL ENCOUNTERED None

DRILLER R. Sharp

STATIC 14.72° (09/19/89)

HELPER P. Mesa

DRILLING FLUID None

DATE DRILLED ___~ Moy 10, 1989 CHECKED BY
DRILLING METHOD __Hollow Stem Auger STE MANAGER
LOGGED BY K.E. Miller

GEOLOGIST CEARP MANAGER
COMMENTS

Y

£l |y SAMPLES COLLECTED
= Z |2, LITHOLOGIC DESCRIPTION OR OTHER TESTS
Gl 28| E PERFORMED
(=3 RSy

aj°
lol

T

a1

1 qqad ¢
NN

4

=+
1 e = i
e 3 &

°)
.

°J,4 1
a9d

G N

* RS L P
R
. §1°\%<\1<A\“

o g, ¢

a RS
eI

ROCKY FLATS ALLUVIUM

0.0-2.07 SAMPLE.

Recovered 2.0/2.0' = 100%.

GRAVELLY CLAY: otive gray (5 Y 4/1); coarse to
fine quartzite gravel; subrounded; broken; coarse
to fine-grained sand; some organics; stiff; medium
plasticity; (cl); damp.

2.0-4.0’ SAMPLE.

Recovered 1.3/2.07 = 65%.

CLAYEY SANDY GRAVEL: grayish orange (10 YR 7/4);
coarse to fine-grained sand; coarse to fine
quartzite gravel to 2 cm; broken; lcose to firm;
non to low plasticity; (gc); damp.

4.0-6.07 SAMPLE.
Recovered 2.0/2.0’ = 100X.
4.0-4.17: CLAYEY SANDY GRAVEL: same as above.

ARAPAHOE /LARAMIE FORMATION

4.1-6.07: SILTY CLAYSTONE: light olive gray (5 Y
6/); mottied dusky yeilow (5 Y 6/4); consolidated;
stiff; high plasticity; calcareous nodules; HCl
reactive; highly weathered; damp.

MNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

IRIP BLANK: TB051089

0.0-4.1! SAMPLE
SEP23898R0004

0.0-2.0' SAMPLE
(VOAs only)
SEP23898R0002

0.0’: Readings in Auger:
HNu: 5.0
OVA: 60.0

0.0-2.0’: Readings on
Core:

KNu: 2.0

OVA: 5.0

2.07: Readings in Auger:

4 |57 / _ ovA: 6.0
o T
—_— ] 4.0-6.0’ SAMPLE
= == (VOAs only)
A - SEP2389BR0O4L0S
e
= o 1

s E==
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WELL NO. ___P209589 LOG OF BOREHOLL PACF 5 OF __S
e -
~ | g wy SAMILTS FOLLFCTED
‘;_—- é % w LITHOLOGIC DESCRIPTION OR ©HLR TESTS
<) o ' : ‘oL
B3 |&x- PERFORMED
5 [——
:::.—:./ 6.0-8.0’ SAMPLE.
| Recovered 2.0/2.0° = 100X. 4.1-10.0" SAMPLE
o i | SILTY CLAYSTONE: same as 4.1-6.0'. SEP23898R0410
L — ] 4.07: Readings in Auger:
6 =" 8.0-10.0/ SAMPLE, HNu: 20.0
i iy | Recovered 2.0/2.0’ = 100X. OVA: 18.0
— SILTY CLAYSTONE: yellowish gray (5 Y 7/2) to dusky
= = yellow (5 Y 6/4); trace coarse to fine-grained 6.0’: Readings in Auger:
= quartz sand; moderately consolidated; firm to OVA: 10.0
£.== L stiff; low plasticity; dry.
] \ 8.0-10.0" SAMPLE
= =] 10.0-12.07 SAMPLE. (VOAs only)
== Recovered 1.2/2.0' = 60X. SEP23898R0810
7 £ ==X //_ SILTY CLAYSTOME: yellowish gray (5 Y 6/1); mottied
JE—— / dark yellowish orange (10 YR 6/6); trace coarse to .8.07: Readings in Auger:
b= / . fine-grained sand; rounded; abundant iron stains; HNu: 3.0
-~ /,, moderately consolidated; hard; low to medium OvA: 20.0
4= :_:__/ | plasticity; carbonsceous streaks--black (N 1/0);
—_3 dry.
b - 4 10.0-14.5’ SAMPLE
= 12.0-14.0" SAMPLE. SEP23898R1015
8 === | Recovered 0.0/2.0 = 0X.
—_— Note: Lost sample. 14.0-16.5’ SAMPLE
b= - = {VOAs only)
;r—-—-'/ SEP23898R1416
9 =_-=——-—/ ~
= =} R
Miyliianil /
10E ——/

:




WELL NO. __ P209589 , LOG OF BOREHOLE PAGE__3  OF _3

Bl .. SAMPLES POIIECTID
A = LITHOLOGIC DESCRIPTION OR MHER SIS,
S| z8|2E PERFORMED

14.0-16.37 SAMPLE.

very fine to fine-grained sand; dry.

= == / Recovered 0.5/2.3/ = 22X.
poe = SILTY SANDY CLAYSTONE: Light olive gray (5 Y 6/1);
‘*—"="‘/4 semiconsol idated; low plasticity; silics cemented;

14§ p-r=—= 16.3-18.3 SAMPLE.
T = - Recovered 2.0/2.0' = 100%.

Recovered 2.0/2.0’ = 100%X. v 14.72'
SILTY CLAYSTONE: Llight olive gray (5 Y 6/1); —

mottied grayish orange (10 YR 7/4); trace very
fine to fine-grained sand; iron stains--dark
yellowish orange (10 YR 6/6); consolidated; medium
plasticity; stiff to hard; dry.

- 20.3-22.3’ SAMPLE.

: / SANDY SILTY CLAYSTONE: same as above; less sand;
mottied dark yellowish orange (10 YR 6/6); dry.
‘=’=‘-'-“/ 18.3-20.37 SAMPLE.

Recovered 1.1/2.0’ = 55%. 18.3-20.37 SAMPLE
SILTY CLAYSTONE: same as sbove. (VOAs only)
SEP23898R1820

T




WELL NO. __ P209589 LOG OF BOREHOLE PAGE 4 oF __3
E ,
=g IS w SAMPLES COLLECTED
OE_ ;:"_ %u LITHOLOGIC DESCRIPTION OR OTHER 1ESIS
Sl xS | &5 PERFORMED
M e _— a
== // | 22.3:26.3¢ SAMPLE.

1 Recovered 2.0/2.0' = 100%.

= /_ SILTY CLAYSTONE: yetlowish gray (5 Y 7/2) to dusky

— ] , yellow (5 Y 6/4); trace very fine to fine-grained

e —— 1/ / sand; moderately consolidated; hard; medium

—=— /// plasticity: carbonaceous material; black (N 1/0);
22 - ':_: / iron stains and fractures; dark yellowish orange

3
i
!
'|

23t

D

(10 YR 6/6); dry.

26.3-26.3' SAMPLE,
Recovered 1.2/2.0° = 60X.
SILTY CLAYSTONE: same as above.

26.3-28.3’ SAMPL

Recovered 2.0/2.0° = 100X.

SILTY CLAYSTONE: light olive gray (5 Y 5/2);
consol idated; lLow carbonaceous stresks; some iron-
staining--dark yellowish orange (10 YR 6/6); stiff
to hard; high plasticity; damp.

28.3-30.3' SAMPLE,
Recovered 2.0/2.0’ = 100X,
SILTY CLAYSTONE: same as above.




WELL NO. P209589 LOG OF BOREHOLE PAGE__ 5  OF

g o o | SAMPITS AOLEFCTED
= X Z ., LITHOLOGIC DESCRIPTION OR UIHER TESIS
S8 |28 PERFORMED
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JOTAL_DEPTH = 30.3/
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OA BY/DATE %ﬁM@L L1-25-89
LOCATION ocky Flats Flant: Solar Ponds Areq

L0G OF BOREHOLE

COORDINATES _N37,591.03 £22.390.35 (RFP)

TOTAL DEPTH 30.2'

BOREHOLE /WELL NO.

P209689

GROUND SURFACE ELEVATION
WATER LEVEL ENCOUNTERED _8.0
STATIC _24.67 (09/21/89)

9962.63

DRILLER R. Sharp HELPER P. Mesa

DRILLING COMPANY _Bowes Brothers DRILLING FLUID None .
DATE DRILLED May 3. 1989 CHECKED BY 2 /5. LK
DRILLING METHOD __ Hollow Stem Auger / SITE MANAGER
LOGGED BY K.E. Miller

GEQLOGIST CEARP MANAGER
COMMENTS

L)

=1 o w SAMPLES COLLECTED
E é - §u LITHOLOGIC DESCRIPTION OR OTHER TESTS
g x3 ;f,% PERFORMED

O
.l‘l
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ROCKY FLATS ALLUVIUM

0.0-2.2’ SAMPLE.

Recovered 1.0/2.2¢ = 45X,

0.0-0.47: SILYY SAND: Light brown (5 YR 5/6);
coarse to fine-grained quartzese sand;
unconsolidated; well sorted; trace gravei;
subrounded; loose; non-plastic; (sm); damp.
0.4-1.07: CLAYEY GRAVEL: moderate brown (5 YR
4/4); (30X) gravel; quartzite; subrounded; coarse
to fine to 3 cm; stiff; low plasticity; trace
coarse to fine-grained sand; (gc with sand); damp.

2.2-4.2' SAMPLE,

Recovered 0.6/2.0' = 30X.

CLAYEY GRAVEL: same as 0.4 to 1.0’; more gravel;
grading to moderate brown (5 YR 3/4); calcareous
in lower portion; HCl reactive; (gc with sand).

4.2-6.2' SAMPLE.

Recovered 1.4/2.0/ = 70X.

CLAYEY SANDY GRAVEL: pale greenish yellow (10 Y
8/2); mottles of dark yellowish orange (10 YR
6/6); coarse to fine-grained gravel; broken;
quartzite to 5 cm; high HCl reaction; firm; non-
plastic; (gc); damp.

HNu Background: 0.0
OVA Background: 0.0
All readings on cuttings,
in breathing zone, on
core and in augers: 0.0;
unless otherwise noted
below.

TRIP BLANK SAMPLE
78050389

0.0:3.6. SAMPLE
SEP24898R0006

0.0-1.0/ ‘SAHPLE
(VOAs only)
SEP24898BR0O002

2.2': Reading in Auger:
OVA: 1.0 .

4.2-5.6" SAMPLE
(VOAs only)
SEP24898R04L06

4.2': Readings in Auger:
HNu: 0.2

= — OVA: 8.0
- = of /
b i '
ﬂz:_a_ﬂ;-_%_
re —o —
-3 — o
SI il
SP240A
PAGE OF S




WELL NO.

P209689

LOG OF BOREHOLE

PAGE __ 2 0F

wh

DEPTH < FT)
GRAPHIC
LOG
SAMPLE
TYPE

LITHOLOGIC DESCRIFTION

SAMRYFR COLEFCTED

UR OIHER TESIS
PERFORMED
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6.2-8.2’ SAMPLE,

Recovered 1.2/2.0' = 60%.

SILTY GRAVELLY SAND: grayish orange (10 YR 7/4);
coarse to fine-grained sand; quartz; well sorted;
subrounded gravel; coarse to fine quartzite;
subrounded; no effervescence; (sc-sm); wet at
8.0’.

8.2-10.2’ SAMPLE.
Recovered 0.7/2.0’ = 35X.

SILTY CLAYEY SAND: moderate yellow brown (10 YR
S/4); trace gravel; cosrse to fine-grained;
quartzose; subrounded; coarse to fine-grained
quartzose sand; well sorted; soft; low plasticity;
(sc-sm); wet.

10.2-12.27 SAMPLE.
Recovered 2.2/2.0' = 110X,

SANDY CLAY: moderate yellowish brown (10 YR 5/4);
mottled light olive gray (5 Y 6/1); coarse to
fine-grained quartzose sand; subrounded; trace
gravel; stiff; low plasticity; small amount
carbonaceous--lignite black (N 1/0); calcareous
nodules; HCl reactive; (cl); damp.

ARAPAHOE /LARAMLE FORMATION

12.2-14.2' SAMPLE,

Recovered 2.2/2.0' = 110X.

SANDY SILTY CLAYSTONE: Light brown (5 YR 6/4) to
light olive gray (5 Y 6/1); coarse to fine-grained
quartzose sand; lenses interbedded; well sorted;
highly calcareous cement; HCl reactive; bluish
white (5 8 9/1); stiff to very stiff; low to high
plastic; wet,

6.2-12.27 SAMPLE
SEP24898R0612

8.2-8.97 SAMPLE
(VOAs only)
SEP24898R0810

._:7:__ 8.0

12.2-18.27 SAMPLE
SEP24B98BR1218

12.2-14.2" SAMPLE
(VOAs only)
SEP24898BR1214




WELL NO. _ 2209689

LOG OF BOREHOLE PAGE___ 3 OF _5
E -
e |w SAMPIES COLLECTTD
g-._ E. 8w LITHOLOGIC DESCRIF NON OR OTHER IESTS
o
BIS5S|H& PERFORMED
B==""1 2
T/ /] 14.2-16.2" SAMPLE.
‘=—_—4/" -7 /7| Recovered 2.0/2.0’ % 100%.
= -—-_—"/ / /] SANDY SILTY CLAYSTONE: same as above; wet.
=TT
== ) 16,2-18.2 SAMBL
~—_—," ,"./| Recovered 2.0/2.0" = 100X. ' 16.2-18.2 SAMPLE
14F == -~ , . SILTY CLAYSTONE: light olive gray (5 Y 6/1) to . (VOAs only)
'-‘-‘__:—‘:‘" R medium gray (N 5/0); motties of dark yetlowish SEP24898R1618
- <7 /1 orange (18 YR 4/6); consolidated; very stiff to
—=—_.—{ /" / 4 hard; low to high plasticity; carbonaceous--
F= - lignite black (N 1/0); smell amount calcareous
= = = /‘_/ " nodjles; HCL reactive; trace coarse to fine-
e — |/ grained sand; quartz; damp.
—_— 7 A 18,2-26.2" SAMPLE
15F =—-/ S/ 18.2-20.2¢ SAMPLE, SEP24898R1824
= ===}/ “ I Recovered 2.2/2.0' = 110X.
F- =T ., SILTY CLAYSTONE: same as above. 18.0-24.0’ FIELD BLANK
= == /,/ P (VOAs only)
= =/ 7 7 SEP24898R1824FB
e S &
1. 20.2-22.2! SAMPLE
= = =l 7 ] 20.2-22.2¢ SAMPLE, (VOAs only)
16 = ==1, 7] Recovered 2.2/2.0' = 110%. SEP24898R2022
¥ ——':‘/ / A SILTY CLAYSTONE: light olive gray (5 Y 6/1); to
==/ medium gray (N 5/0); trace coarse to fine-grained
—=-_—.//’ /" quartzose sand; mottled; dark yellowish orange
b= ==\ /" / , (10 YR 6/6); very stiff to hard; low to high
T ="=T ~ .~ J plasticity; small amount of calcareous material;
L ] /./ ,/ NCl reactive; danp.
—/ 7/
WE =" "1
—— 1 7/
_— 1
e —— | ’ 7
g
la = == { . .
= ==t/ o
=
= 1
—:—=—_—1 /I ;
—_— ,/ /'
e / 4 /,
‘9 E :"'—_T'r/ Va /»
o - — /'/ - g ’J
h— et P ANY
E==L .1
Mg ==L |
NE=—} .~
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LOG OF BOREHOLE

PAGE 4 OF 3

DEFTH T)
GRAPHIC
LOG
SAMPLE
TYPE

LITHOLOGIC DESCRIPTION

SAMM FS AOFETTD
OR UTHER 1CST5
PERF ORMED

o
N
N

22

i

23

II
i]e

1R
L

nl'

T
'I

24

RN
THHE
Ll
NELNTS
1

T
!
|

25

26

AR

27

it
NN

|| -
!

li

it

'I
!

il
N

3
|
'I
|

22,2-26.2¢ SAMPLE.
Recovered 2.2/2.0° = 110X,
SILTY CLAYSTONE: same as sbove.

26.2-26.2" SAMPLE,

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: same as above; more calcareous
material; hard; very reactive NCl; damp.

26.2-28.2' SAMPLE.
Recovered 2.0/2.0 = 100X.

SILTY CLAYSTONE: same as above; grading to medium
dark gray (N 4/0); dry.

28.2-30.2’ SAMPLE.
Recovered 0.0/2.0' = 0X.
Note: No sample due to misliatch.

26.2-26.2' SAMPLE
(VOAs only)
SEP24898BR2426

___v_. 2467

SEP24890
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WELL NO. __ P209689 LOG OF BOREHOLE PAGE 5 F _5

[: 2 L SAMP FS P ICCTTD
DE_ ; é_:"_'w LITHOLOGIC DESCRIPTION OR UIHER TESIS
2| 23S | FE PERFORMED
29 :—_E__: ,//

—. /s

£==L" /1

— 1/ 7.

e —— /' d TOTAL DEPTH = 30.2’
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LOG OF BOREHOLE

QA BY/DATE E_ﬁ- f % %‘Z ?—f?
LOCATION Rocky Flats Plunt: Solar Ponds Areg
COORDINATES N37.591.43 F22.377.11 (REP)
TOTAL DEPTH 175

DRILLING COMPANY Boves Brothers
DATE DRILLED May 4 1989
DRILLING METHOD __ Hollow Stem ouger

BOREHOLE /WELL NO. __ P209789

CROUND SURFACE ELEVATION 5362.82

WATER LEVEL ENCOUNTERED 8.2

STATIC _3.06" (09/13/89)

DRILLER R. Sharp HELPER P. Mesa

DRILLING FLUID _ None

CHECKED BY
© SITE MANAGER

LOGGED BY K.E. Miler

GEOLOGIST CEARP MANAGER
COMMENTS

)

£
e |w SAMPLES OLLECTED
= E |z LITHOLOGIC DESCRIPTION OR OTHER [ESTS
SlxS | Zx PERFORMED

S
Il
lI
A

i {'° o]

54 %a S
Q“qu 1:3‘: I .\
NS

NN

0.0-2.27 SAMPLE.
Recovered 1.0/2.2' = 45X,

plastic; (sc); moist.

q
o
di
9{’9

2.2-4.2' SAMPLE.
Recovered 0.2/2.0' = 10X,

pltasticity; (cl-gc); damp.

4.2-6.27 SAMPLE.
Recovered 2.0/2.0’ = 100%.

ROCKY FLATS ALLUVIUM

0.0-0.37: CLAYEY SAND: moderate brown (5 YR 4/4);
coarse to fine-grained quartzose sand; well
graded; trace coarse to fine gravel; loose; non-

0.3-1.07: CLAYEY GRAVEL: grayish brown (5 YR 3/2);
coarse to fine; trace silt;
non to low plasticity; (gc); damp.

interbedded; Lloose;

SILTY GRAVELLY CLAY: dark reddish brown (10 YR
3/4); gravel; coarse to fine to 4 cm; - subrounded;
trace coarse to fine-grained sand; firm; medium

NNu Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on

" core, and in augers: 0.0;
unless otherwise noted
below.

IRIP BLANK SAMPLE
TB050489

0.0-1.07 SAMPLE
(VOAs only)
SEP25890002

0.0-6.2" SAMPLE
SEP25890006

N

NN

NN

4.2-5.0’: SILTY CLAYEY SAND: moderate yellow brown
(10 YR 5/4); coarse to fine-grained sand; trace
coarse to fine gravel; quartzite; subrounded; high
effervescence; HCl reactive; (sc); loose; low
plasticity; moist.

5.0-6.2": GRAVELLY CLAY: grayish orange (10 YR
7/4); some coarse to fine-grained sand; high
effervescence; HCl reactive; firm; low plasticity;

(cl); damp.

4.2-6.2' SAMPLE
(VOAs onty)
SEP25890406

PAGE ] OF




WELL NO. __ P209789 LOG OF BOREHOLE PAGE > oF _3

e | SAMPLTS FNLLECTED
g_: s, |&w LITHOLOGIC DESCRIPTION UR OTHER TESTS
Pl | F= PERFORMED
9 9 K 6'//’ A
' BT ™ a -
-’ s ,/ 6.2-8.2' SAMPLE,
baciaki @ Recovered 2.0/2.07 = 100%. 6.2-8.2" ‘SAMPLE
z T /L saNOY GRAVELLY CLAY: dusky yellow (5 Y 6/4); SEPZ5890608
?__G:_ / // pooriy sorted; coarse to fine-grained sand; coarse
— - A to fine aquartzite gravel; subrounded; high 6.2': Reading in Auger:
weathered caliche; pale greenish yeliow (10 Y HNu: 0.2

8/2); sand at bottom; moderate brown (5 YR 4/4);
loose to firm; non to low plasticity; (cl); moist.

8.2-10.2' SAMPLE,

(o 2]

d

b
NN
AN

R
glq‘lq.él
N

// t+ Recovered 1.4/2.0° = 70X, 8.2-12.0’ SAMPLE

AN / £.2-8.6': CLAYEY SILTY SAND: yellowish gray (5 Y SEPZ5890812
R A 7/2): mottted moderate brown (5 YR 4/4); trace

7 '0,,-4'/ coarse to fine gravel; coarse to fine-grained 8.2-9.6' SAMPLE
b 7 ¢ sand; loose; non to low plasticity; (sm-sc); (VOAs onty)
RSV 7 /1 saturated. SEP25890810
R, / »7]  8.6-9.67: GRAVELLY CLAY: moderate brown (5 YR

4/4); coarse to fine gravel; subrounded to 2 cm;
- some coarse to fine-grained quartzose sand; very
stiff to hard; tow toc medium plasticity; (cl with
sand); moist.

10.2-12.2" SAMPLE. 7
\

it
1-3( %4-]1
\\\
.\\ \ 

o0
o4
)
N
AN

Recovered 2.0/2.0’ = 100%. )
10.2-12.07: GRAVELLY CLAY: same as 8.6-9.67; (cl
with sand). -

ol d
94

lﬁ | |11 |
| ff !
N
;\:
|

ARAPAHOE /LARAMIE FORMATION

S

LAl
44,
g149

N
>

12.0-12.27: SILTY CLAYSTONE: yellowish gray (5 Y 12.0-15.2/ SAMPLE
8/1); mottied; moderste brown (5 YR 4/4); SEP25891216

consol idated; very stiff to hard; high plasticity;
small calcareous nodules; HC! reactive; damp.

|

g\chd
\\\
NN

T 37,7 | 12.2:-16.2' SAMPLE,
SR g Recovered 2.2/2.0' = 110%. 12.2-14.2" SAMPLE
10 = SILTY CLAYSTONE: vyellowish gray (5 Y 8/1); (VOAs only)
1 0% u./ .- mottied; moderate brown (5 YR 4/4); interbedded; SEP25891214
coarse to fine-gained sand; well graded; quartz

and K-feldspar; very stiff to hard; high
plasticity; highly weathered caliche; high
reaction HCl; damp.

=

VA
")-vr —n-—;//
- wramasS

SE=V




Ve vo. __z209709 L0G OF BOREHOLE  me_sx

Eleg | ‘ SAMPLES COLLECTID
EEEN LITHOLOGIC DESCRIPTION OR OTHER TESTS
% % § E % PERFORMED

13 f=—-—/

SN

16.2-16.27 SAMPLE,

l| u
)
NN\

NN

S

Recovered 1.0/2.0° = 50%.

L SILTY CLAYSTONE: same as above; highly weathered
and oxidized iron material in shoe.

16.2-17.57 SAMPLE.
Recovered 0.0/1.3’ = 0X.
Note: Lost Sample.

IRl
!
Al
N

T
! II

JOTAL DEPTH = 17.5’

15 }
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LOG OF BOREHOLE

QA B'Y/DATE -2~
LOCATION Rocky MMats Plant; Solar Ponds Areq
COORDINATES N38,208.53 £21.882.16 (RFP)
TOTAL DEPTH 23.9'

BOREHOLE /WELL NO.

'P209889

GROUND SURFACE ELEVATION 5940.28'
WATER LEVEL ENCOUNTERED _7.9

STATIC _3.10° (09/26/89)

| DRILLER _R. Shap HELPER P Mesa_
DRILLING COMPANY Boyes Brothers DRILLING FLUD None
DATE DRILLED May 11, 1989 CHECKED BY 2N
DRILLING METHOD _ Holiow_Stem Auger SITE MANAGER
LOGGED BY K.E Miler
GEOLOGST CEARP MANAGER
COMMENTS
EY

—_
o w SAMPLES COLLECTED
=| Z o LITHOLOGIC DESCRIPTION OR OTHER TESTS
2|28 |5% PERFORMED
0 Fe2%

o_u-._

)

°l
3

0.0-1.97 SAMPLE.
Recovered 1.9/1.9’ = 100X.

&
ol

organics; trace coarse-

1

LA,

J"M J{Jq
13qldq1qq:¢| 1
NN

|
iy
19

sand); damp to moist.

sy
o|
9

ROCKY FLATS ALLUVIUM

coarse-
sand; well graded; stiff; low plasticity; (cl with

ARAPAHOE /LARAMIE FORMATION

(&N !\)
L RSN
3ty a0y

3.9-5.97 SAMPLE.
Recovered 2.0/2.0¢ = 100%.

Ny
o
qd

T
Olqla“ '

[~ 5.9-7.9' SAMPLE.
Recovered 2.0/2.0’ = 100%.

||'h!||“||'i i
g
N

caliche; highly calcareous
0. moist.

SILTY CLAYSTONE: same as above;

GRAVELLY CLAY: brownish gray (5 YR 5/1); some
to fine-grained sand;
quartz; quartzite gravel to 3 cm.; broken; stiff;
low plasticity; (ct); damp; moist.

2.6-3.97: SANDY GRAVELLY CLAY: moderate yellowish

coarse to fine gravel;

-0 7 o
Lo =% 1.9-3.97 SAMPLE.
B Xl - Recovered 2.0/2.0¢ = 100%.
o 1.9-2.67: GRAVELLY CLAY: same as 0.0-1.97.
-
v’y brown (10 YR 5/4);
=3 o quartzite; subrounded;

to fine-grained

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1) to
grayish orange (10 YR 7/4); consolidated; stiff;
high plasticity; carbonaceous streaks--black (N
1/0); mottled dark yellowish orange (10 YR 6/6);
reaction; damp to

very fine- to

HNu Background: 0.0

OVA Background: 0.0 .
All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted

below.

IRIP BLANK SAMPLE
T8051189A

0.0-3.97 SAMPLE
SEP2689BRO00S

0.0-1.9/ SAMPLE
(VOAs only)
SEP26898R0002
. SEP2689BR00O02D

I AN YT

3.9-9.9 SAMPLE
SEP26898BR0410
SEP26898R04 10D

3.9-5.97 SAMPLE

fine-grained sand; stained--dark yellowish orange (VOAs only)
. (10 YR 6/6) at bottom; wet at bottom. SEP2689BR0406
5 c
TPNBA
PAGE | oF __4




LOG OF BOREHOLE
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Recovered 2.0/2.0’ = 100X%.

SILTY CLAYSTONE: light olive gray (5 Y 6/1);
mottled dark yellowish orange (10 YR 6/6); some
carbonaceous pieces; black (N 1/0); consolidated;
high plasticity; stiff; moist.

9.9-11.97 SAMPLE.
Recovered 2.0/2.0’ = 100%X.
SILTY CLAYSTONE: same as above; more saturated.

11.9-13.97 SAMPLE.
Recovered 1.2/2.0! = 60X.
SILTY CLAYSTONE: same as 7.9-9.9’.

=

Elg |y SAMPLFS LI ECTFD
1AERER LITHOLOGIC DESCRIPTION OR OTHER TESTS
B 53| &E PERFORMED

5 . 7.9-9.97 SAMPLE.

7.9-9.9’ SAMPLE
(VOAS only)
SEP26898R0810

9.9-15.9/ SAMPLE
SEP26898R1016

EIELD BLANK SAMPLE
SEP2689BR1016FB

11,9:13.9¢ SAMPLE
(VOAs only)
SEP26898R1214

EIELD BLANK SAMPLE
SEP2689BR1214F8




WELL NO. __P209889 LOG OF BOREHOLE PAGE__3  (F

& | . SAMPLFS FOIFCTFD
HAENEN LITHOLOGIC DESCRIPTION OR OTHER IESIS
Sl xS |5 PERFORMED
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13.9-15.9/ SAMPLE.

Recovered 2.0/2.0' = 100X.

L SILTY CLAYSTONE: light olive gray (5 Y &/1)
grading to moderate yellowish brown (10 YR 5/4);
stained; consolidated; stiff; medium plasticity;
trace very fine- to fine-grained sand; damp.

15.9-17.97 SAMPLE.

Recovered 2,0/2.0¢ = 100X,

SILTY CLAYSTONE: medium gray (N 5/0); iron
| streaks--dark yellowish orange (10 YR 6/6); trace
vety fine- to fine-grained sand; consolidated;
hard; medium plasticity; dry.

17.9-19.97 SAMPLE,.
SILTY CLAYSTONE: same as above.

1

19.9-21.97 SAMPLE.
Recovered 2.0/2.0° = 100%.
SILTY CLAYSTONE: same as above.




WELL NO. P203889 LOG OF BOREHOLE PAGE 4 OF __¢

Elo |y SAMPLES FO1ECTID
= ZE |2, UTHOLOGIC DESCRIPTION OR OIHER 1ESTS
al<o | ZTa

==

21.9-23.9 SAMPLE,

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1) to
medium gray (N 5/0); consolidated; iron streaks--
dark yellowish orange (10 YR 6/6); stiff to hard;
medium plasticity; trace very fine- to. fine-
- grained sand; dry.
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QA BY/DATE < 4.

LOCATION |

LOG OF BOREHOLE

L1-29-59

Rocky Flats Plant; Solar Ponds Areg

COORDINATES

TOTAL DEPTH _26.0'

BOREHOLE /WELL NO.

P210289

GROUND SURFACE ELEVATION 5967.03'
WATER LEVEL ENCOUNTERED _ None
STATIC _14.61' (19/15/89)

DRILLER R. Sharp HELPER P. Mesa
DRILLING COMPANY Bowes Brothers DRILLING FLUID None
DATE DRILLED May 15,1989 CHECKED BY .
DRILLING METHOD  Hollow Stem Auger SITE MANAGER
LOGGED BY K.E. Miller

GEOLOGIST CEARP MANAGER
COMMENTS
3

=l o SAMPLES COLLECTED
=l E LITHOLOGIC DESCRIPTION OR OTHER TESTS
% % § PERFORMED

7
o9

i .
1s

drgLar
e
o

N
Joi@
& |
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|
J el ®
01

(@3]

o

W
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T3]
Sl
s 1a%ela ,°l=olg"|°‘\

.

n]ld £
NERA

0.0.2.0’ SAMPLE.
Recovered 1.7/2.0’ = 85X.

some organics; firm;

2.0-4.0" SAWPLE.
Recovered 2.0/2.0’ = 100%X.

¥

amount of broken

4.0-6.07 SAMPLE.
Recovered 1.2/2.0' = 60X.

ROCKY FLATS ALLUVIUM

SANDY CLAYEY GRAVEL: grayish orange (10 YR 7/4) to
dusky brown (5 YR 2/2); coarse to fine-grained
sand; coarse to fine gravel; quartzite to 2 cm;
low plasticity
plasticity; (gc with sand); damp.

to non

SANDY GRAVELLY CLAY: moderate reddish brown (10 R
4/6): coarse gravel; quartzite to 4 cm; small
calcareous material; HCL
reactive; coarse to fine-grained sand; gquartz;
firm; medium plasticity; (sc); damp.

~
e )
N3 . of. b

NEL

ola

!
J"
1

N GERRE )

o |

d
.

SANDY CLAYEY GRAVEL: grayish orange (10 YR 7/4);
coarse to fine gravel to. 4 cm; broken; coarse to
fine-grained sand; loose to firm; non to low
plasticity; (gc); damp.

HNu Background: 0.0
OVA: Background: 0.0

All readings on cuttings,
in breathing .zone, on
core and in augers: 0.0;
unless otherwise noted
below.

TRIP BLANK SAMPLE
78051589

0.0-3.0" SAMPLE
SEP31898R0003

0.0-1.7! SAMPLE
(VOAs onty)
SEP31898R0002

0.0’: Reading in Auger:
OVA: 20.0

3.0-5.27 SAMPLE
SEP3188R0O306

4.0-5.27 SAMPLE
(VOAs only)
SEP31898R0406

PAGE __ 1 oF 4




WELL NO. __P210289

LOG OF BOREHOLE

PAGE __ 2 OF 4

DEPTH (FT)
GRAPHIC

SAMPLE

TYPE

LITHOLOGIC DESCRIPTION

SAMPITS CONECTED
OR OTHER IESIS
PERFORMED

e

5
14

1
4

it
NN

DMINNAIN

A\

T

N

T

A\

13 F=—"H

\\I\'\:\

(5 Y 6/4); damp.

8.0-10.0’ SAMPLE,
Recovered 2.0/2.0' = 100X.
SILTY CLAYSTONE: same as above.

10.0-12.0’ SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: Llight olive gray (5 Y 6/1);
mottled dark yellowish orange (10 YR 6/6);
consolidated; high plasticity; stiff; caliche;
high HCl reaction; some fracturing; damp.

12.0-16.0" SAMPLE.
Recovered 2.0/2.0' = 100%.
SILTY CLAYSTONE: same as above.

5 - e;//’ ’
- o / 6.0-8.07 SAMPLE.
O o 0] Recovered 1.1/2.0' = 55X, 6.6-13.07 SAMPLE
o 64_- . 6.0-6.6: SANDY CLAYEY GRAVEL: same as above. SEP31898R0713
fposy
v —8
,,.:_0 ok ARAPAHOE /L ARAMIE FORMAT ION
SBey
6 d:'U__"a'G‘_ L 6.6-7.17: SILTY CLAYSTONE: yellowish gray (5 Y
o33 | 8/1); consolidated; stiff; hishly calcareous;
% — — caliche; HCl reactive; iron-stains--dusky yellow
o1

8.0-10.0' SAMPLE
(VOAs only)
SEP31898R0810

10.0¢

: Reading in Auger:
OVA: 1.0

12.0-14.07 SAMPLE
SEP31898R1214

13.0-19.07 SAWPLE
SEP31898R1319
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WELL NO. __2210289 LOG OF BOREHOLE PAGE__ 3 OF __*
Eio |4 SAPLES MOLIECTED
£l E |2 UTHOLOGIC DESCRIPTION OR OTHER TESTS
B 53|58 PERFORMED
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146.0-16.07 SAMPLE,

Recovered 2.0/2.0° = 100X%.

SILTY CLAYSTONE: grayish orange (10 YR 7/4) to
light olive gray (5 Y 6/1); stains--dark yellowish
orange (10 YR 6/6); consolidated; stiff to hard;
medium plasticity; caliche nodules; high HCl
reaction, damp.

16,0-18.0/ SAMPLE.

Recovered 2.0/2.0¢ = 100X.

SILTY CLAYSTONE: same as above; small carbonaceous
p‘),eces--black (N 1/0); damp.

18.0-20.07 SAMPLE.

Recovered 2.0/2.0’ = 100%.

SILYY CLAYSTONE: same as 14.0-16.0/; more lignite;
black (N 1/0); grading to olive gray (5 Y 4/1).

20.0-22.0' SAMPLE.

Recovered 2.0/2.0’ = 100X.

SILTY CLAYSTONE: olive gray (5 Y 4/1) to light
olive gray (5 Y 5/2); consolidated; stiff to hard;
medium plasticity; dry.

16.0-18.0 SAMPLE
(VOAs onliy)
SEP31898R1618

18.0’

: Reading in Auger:
OVA: 1.0
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22.0-24.0' SAMPLE.

Recovered 1.2/2.0’ = 60X.

SILTY CLAYSTONE: same as above; large caliche
nodule 2 cm.; high HCl reaction, dry.

26.0-26.0' SAMPLE,

Recovered 1.3/2.0’ = 65X.

SILTY CLAYSTONE: light olive gray (5 Y 6/1); iron
stains--dark yellowish orange (10 YR 6/6);
consolidated: stiff to hard; (low to medium
plasticity; calcareous nodules; HCl reactive; dry.

} TOTAL DEPTH = 26.07

SEPB0
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WELL

Locatien

QA By/Date 'séﬂﬂ/,/ poren /4-B-89
Kocky Flats Planc: Solar Po

Coordinates N 37211.10
Total Depth: Well

Baorehole 23.3'
Formation of Compietion
Casing Material
Screen Material Schedule 40 10-slotted PVC

16.26'

COMPLETION
INFORMATION
: nds Area Well No. P207389
E 21362.90 (RFP) Eievation: Ground Surtace 5981.02°'

5982.77'

Top of Casing

Weathered Sandstone .

Schedule 40 PVC

Casing Diameter 4 1/2" 0.D.

Date Instailed _06/06/1989

instalied By

Comments

Surtace Casing Diameter _8_5/8" 0.D.

R.A. Chapuis

Geologist

Approved By (27754
Site Manager
CEARP Manager

No centralizer used

é’roua‘d Surface

4.2' Protective casing stick up

Top of Casing 1L.75

TTTTTTT T r117 ///rr 17"{77er
Surtace Seal // Surtace Casing
Material: / 0.8 Depth (f1t.
Volclay gsrout /
)
:u"neo / B
o8)
7.35 | engtn (11| Sorenole
. orehe
hed Diameter:
7 1/4"
:on:oolto :
o8
2.0 Length (1t
‘ .
Fites aterial: - Top of Sereen Deptn 1033
sand
Weil Total
ft.
Fliter Peck 16.22 |Desth (ft.)
7.05 Length (ft.)
Secreeon Borehoile
4.65 Length Total Depth
: (rt.) 23.3 (1t.)
b
N
‘b l
c
p - ]
N —~
Backtill w ’
6.9 Length (ft.) w

Backtill

u..,.,,.,; 144" Volclav bentonite pellets and slough




WELL

COMPLETION
INFORMATION
QA By/Date }{Q/Léu /waw L -2-87
Locatien ; nds Area  Well No. _P2Q7489
Coordinstes _N 37212.89 E 21376.11 (RFP) Elevstion: Ground Surtsee _5980.71'
Total Depth: wert3:23" Top of Casing _5982,64"

Borehoie 10.0°
Formatien of Compietion __Rocky Flats Alluvium

Casing Material _Schedule 40 PVC Casing Diameter & 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surface Casing Diameter 8 5/8" 0.D.
Dste installed 06/06/1989 Approved BY
installed By R.A. Chapuis . Site Manager
Geologist
CEARP Manager
Comments No centralizer used.

4.0' Protective casing stick up

Top of Casing 1,93

arelmd Surfsce
3 7717777777 ’117

rr7ryr7i7

Surtsce Sesl
Material:

Surface Casing
1.0 Depth (tt.

SSOSNNY

Volelay erout

Y

Surtace 3
2.25 |Poagth (11.)
Drameter:
1 7 1/4"

Bentoailte
0.0 Seani

= _JLength (1t.)
Fiiter Material: mpmmt
16-40 Silica :
sand

6272

Top of Screen Depth: 2.39'

wWell Total
8.23 Depth (ft.)

Filter Pack
6.35 [|Lensth (ft.)

Secreon Borehole
4.61 |Lenoth Total Depth
(1t.) 10.0 | (11.)
: l
o
<
Backtill e ~
1.4 jLength {(1t.)| o

Backfili Msterial: Slough




WELL
COMPLETION
INFORMATION

QA By/Date &ﬁ ,(E{J//A/M /519 -§F
Locatien nds Area Well No. _P207589

Coordinates N 37410.11 E 21733.72 (RFP) Elevation: Ground Surtsce _5974.06'
Total Depth: Weit23.1' Top of Casing __5975.96"
Borehole _29.1'

Formatien of Completion Weathered Glaustone

Casing Materia) Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screeon Materiai Schedule 40 10-slotted PYVC

Date Installed _05/18/1939

Surtace Casing Diameter 8 _5/8" 0.D.
Approved By

installed By K.E. Miller 7 Site Manager
Geologist
CEARP Manasger
Comments _Set stainless steel centralizer from 23.65' to 24,9' below ground surface

 3.0' Protective casing stick up

Top of Casing .1.90'

T

Surtface c..lng
2.0 Depth (1t.

Ground Surface

7r7777 777 '/IV

Surtfece Seal
Material:

Volclay grout

NN

Surtace "
Sesl!
11.4 Length (1t.)
S8orehole
Diameter:
7°1/4"
Bentoaite
2.0 Seal
. Length (ft.)

Fiiter Material: —
16-40 Silica
sand

Top ot Screen Depth: 14.4'

Well Total
25.1 Depth (1t.)

Fliter Pack
11.7 Length (1t.)

Screen Borehole
9.46 |Loneth Total Depth
(1t.) 29.1 (1t.)

Backtill .
| 4.0 |Length (ft.)

Backfill Material:_1/4" Volclay bentonite pellets and slough




WELL

COMPLETION
INFORMATION
QA By/Date on [5-8-6%
Locatien ocky Flats Plant; Solar Ponds Area Well No. P207689
Coordinstes N 37411.33 E 22213.85 (RFP) Elevation: Ground Surface _5966.32'
Total Depth: welt 1436 “ Top of Casing _ 5967.88"

Borehole 18.2"
Formatien of Completion _ Rocky Flats Alluvium
Casing Materia Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Seroon,latoﬂij_ Schedule 40 10-slotted PVC Surface Casing Diameter 8 5/8" 0.D.
Date installed 05/05/1989 Approved By

Installed By _ K-E. Miller Site Manager
Geologist

CEARP Manager
Comments Set stainless steel centralizer from 12.91' to 14.16' below ground surface.

- 3.0' Protective casing stick-up

Top of Casing 1.56'

Ground Surface
T77 77777734 rr///

7 lrrrlllﬂlrrlrf

Surface Seal

Surface Casing

NN

SN

Material: 2.0 Depth (1t.
Volclay grout
Surfece -
2.5 Sesat
. Length (ft.)
N Borehole
v Diameter:
4"
Bentoaite w
Seal g
0.5 Length (1) S

16-40 Silica 'Top of Screen Depth: 3.64°

sand

Fliter Material: -__J

Welil Total |
14.36 |Depth (1t.)

Filter Pack
11.36 |Lonete (1t.)

Sereon Borehole
9.46 Length Total Depth
(ft.) 18.2 (rt.)
Pt
g
‘w 1
<
; Pt
Backfill ®
3.84 Length (1t.) N

Backtill Material:__ Slough




: WELL-

COMPLETION
INFORMATION
QA By/Date 721/2/ on /55 -8
Locatien Rocky Flats Plant: Solar Ponds Area Well No. P7077R9
Coordinstes _ N _37405.58 E 22239.07 (RFP) Elevation: Ground Surface _3965.88'
Total Depth: Weit—28:63" Top of Casing _5367.75"

Borehole 32.3'

Formatien of Completion Weathered Clavstone .

Casing Materiai Schedule 40 PVC Casing Diameter _& 1/2" 0.D.

Screen Material Schedule 40 10-slotted PVC Surtsce Casing Diameter 8 5/8" 0.D.

Date instalied _05/08/1989 Approved By

Instailed By __K.E. Miller ' Site Manager
Geologist

CEARP Manager
Comments _Set_stainless steel centralizer from 27.18' to 28.43' below ground surface.

3.0' Protective casing stick-up

Top of Casing 1.57'

Ground Surfsce
3 777777 7T 77 777 LA SRA4

Surface Seasl

Surface Casing

Material: 2.0 Depth (ft.
Volclay grout
Surtace [~
Seni
14.9  |Length (11.)|~
f-‘ B8orehoie
o Dismeter:
7 1/4"

Bentoaite
2.0 Sesni
: Length (1t.)

» " -
Filter Material: —-—-J ;

16791

Top of Screen Depth: 17.9°

Well Total
28.63 Depth (ft.)

1

Fliter Pack
11.73 Length (1t.)

tcu:: Borehole
ong Total Depth
9.44 {1t.) 32.3 (1t.)

1€9°87

Backtill
3.67 Length (1t.)

L€' TE

Backflll Materiali__ 1/4" Volclay bentonite pellets




WELL
COMPLETION
INFORMATION

QA BV/D!“%@AM“_/_W-/-S 7
Locatien cky Flats Plant; Solar Ponds Area Well No.

Coordinates _N 37683.91 E 22239 .84 (RFP)
Total Depth: weit.3:93

Borehole 10.5°
Formatien of Completion Rocky Flats Alluvium
Casing Materiat Schedule 40 PVC
Screen Materia) Schedule 40 10-slotted PVC Surtsce Casing Diameter 8 5/8" 0.D.
Date Installeg _05/01/1989 Approved By

instaited By __K.E. Miller Site Manager
; Geologist

P2Q7839

Elevation: Ground Surface 5252 82!
Top of Casing _3964.90'

Casing Diameter 4 1/2" 0.D.

CEARP Manager
Comments _Set stainless steel centralizer from 7.55' to 8.80' below ground surface.

3.0' Protective casing stick-up

Top of Casing 2.08'

7 zrlTer—I?Ifl f

Surfasce Casing
2.0 Depth (f1t.

Ground Surface
777777777

Surface Seal
Materisl:

Volclay grout

Surfsce

Seai
2.0 lLength (11.)

Borehole
Diameter:

7 1/4"

Bentoaite

Seal .
0.5 L:ngth (1t.)

Filter Material: —
16-40 Silica
sand

[Top of Screen Depth: 3.26"

Well Total
8.95 |Depth (ft.)

Fliter Psck
7.45 Length (ft.)

Screeon Borehole
4.44 |LOMOH Total Depth
(12.) 10.5 (1t.)

|

Backfiil Materiali__L1/4" Volclay bentonite pellets

Baektill .
1.55 Length (1t.)




WELL
COMPLETION
INFORMATION

QA By/Date 4 (21 /-_r;;-g/.,??
Loestien # Rocky Flats Plant; Solar Ponds Area Well No. _P207989

Coordinates N 37683.92 E 22226.17 (RFP) Elevation: Ground Surtace 5963.09'

Total Depth: Weit—2L:73 Top of Casing _5965-17"
Borehole ___26.2'

Formatien of Completion _ Weathered Claystone

Casing Material _Schedule 4Q PVC Casing Diameter _& 1/2 0.D. -

Screen Material Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.

Date Instalieg _ 05/02/1989 Approved By

Instalied By _K.E. Miller Site Manager
Geologist

CEARP Manager
Comments _Set stainless steel centralizer from 20.15' to 21.40' below ground surface.

3.0' Protective casing stick-up

Top of Casing _ 2.08'

Ground Surface

A A AN r77 ITITfI177777I

Surface Seal Surface Casing

Material: 2.0 Depth (1t
Volclay srout
Surface -
8.0 Seat

: Length (18.)( .
. Boreheole
c_ Diameter:

7 174"

Bentoaite

2.0 Geal

. Length (1t.)iS  (IRTH
Filter Material: ———J i

16-40 Silica
sand

,0°01

Top of Screen Depth: 11.0'

Weil Total
21.73 |pepth (1.)

Fliter Pack
11.73 Length (re.)

Scroen Borehole
9.48 Length Total Depth
(1t.) 26.2 (1t.)

Backfiil
4.47 [Length (1t.)

027921, EL° 12

A

Backtill Materiali__1/4" Volclay beptonite pellets




WELL
COMPLETION
INFORMATION

QA By/Date Mﬂm Yol d dut WA

Location Rocky Flats Plant; Solar Pond Area Well No. _-3703039

Coordinstes N 38154.24 E 22774.43 (KFP) Elevation: Ground Surface _5935.4'

Total Depth: Weil 1416 Top of Casing . 5937.07"
Borehole __22.2"

e ———————

Formation of Compiletion Colluvium ]
CI'lﬂg Material SChedule 40 PVC Casing Diameter 44/2" 0.0,

Screen Material Schedule 40 10-slotted PVC

Date Installed 04/17/1939

Instailed By K.E. Miller
Geologist

Surtace Casing Qiameter 8 5/8" 0.D.

Approved By

Site Manager

CEARP Manager
Comments _Set stainless steel centralizer from 12.59' to 13.84' below ground surface

3.0' Protective casing stick-up

Top of Casing 1.67'

Ground Surface

7777277777777 7 r77r'1171711171
Surtace Seal Surtace Casing
Material: 2.0 Depth (ft.
Volclay grout
gurfneo o
esl
2.40 jLength (1t
= 8orehole
c Diameter:
7 1/4"
gontonno i
eoal [
0.48 |l ength (1t|® ey
Filter Material: —__;4": 3
16-.4'0 S.i;;c.a Top ot Screen Depth: 3.40°
~sand :
Well Total
Filter Pack 14.16 [Depth (1t)
11.28 Length (ft.)
Screen Borehole
9.50 Length Total Depth
. (tt.) 22.2 (1t.)
Pt
F
P
o
! -
N
Backtill g
8.04 |Length (ft.) o

Backtill Materiali— L/46" Volclay ben:tonite pellets and slough




WELL

COMPLETION
INFORMATION
QA By/Date pren J415-87
Location Rocky Flats Plant; Solar Ponds Area Well No. B208189
Coordinates N_38149.60 £ 22733.27 (RFP) Elevation: Ground Surtace 5935.40°

Total Depth: Weil -27.38"
Borehoile _32.5'

Top of Casing __3937.46’

Formation of Completion Weathered Claystone
Casing Material Schedule 40 PVC

Casing Diameter _4 1/2" 0.D,

Screen Materisl Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.
Date installed _04/18/1989 Approved By

instatled 8y _K.E. Miller . Site Manager
Geoilogist

CEARP Manager
Comments Set stainless steel centralizer from 26.12' to 27.37' below ground surface

. 3.0' Protective casing stick-up

Top of Casing 2.06'

7 ,”Tr7TI”ﬁt

Surtsce Casing
2.0 Depth {ft.

Ground Surfsce
b 758 &7 7 777 F 47

Material:

/
Surtace Seal /
/

SN

Volclay grout

gunaco
PYY
13.9 [Lengtn (ft.)

; Borehole

) Diameter:

i 7 1/4"
Sentonite |,
Sesl .
20 __lLength (1t.){°

Fliter Material:

16-40 Silica
san

Top of Screen Depth: 16.9'

Well Total
27.58 Depth (tt.)

Filter Pack
11.68 |Length (1t.)

Screen S8orehole
9.44 Length Total Depth
. {1¢.) 32.5 | (1))

Backtilt
4.92 |Length (ft.)

,6'2¢€].8S° L0

Back!ill Material:—_L/4" Volclay bentonite pellets and slough




QA By/Date

WELL

Coordinate
Total Dept

COMPLETION
INFORMATION
Q1etd ax /Y~/3-89
Location Rofky Flats Plant; Solar Ponds Area Well No. B208289 .
s N 38748.93 E 23188.76 (RFP) Elevation: Ground Surface _5850.7'
h: weit —16.16" Top of Casing _ 5852.95"
Borehole __19:00'

Formation ot Completion __Weathered Clavstone
Schedule 40 PVC

Casing Mat

erial

Screen Material Schedule 40 10-slotted PVC
Date Installed 04/13/1989

instalied By

Comments

K.E. Miller

Geologist

Casing Diameter _4 1/2" 0.D.
Surface Casing Olameter 8 _5/8" 0.D.
Approved By

Site Manager

CEARP Manager

Set stainless steel centralizer from 14.28' to 15.53' below ground surface

Ground Surface

Top of Casing

2.7' Protective casing stick-up

2.25'

r77777 777

Surtface Seal

r7

Material:

Volclay grout

Surface
Seal

2.9 Length (ft.)

16°¢

SO

Surface Casing

2.3 Depth (ft.

Boreshole

Bentonite
Seal

2.0 Length (ft.)

6%

Filter Material: —
16-40 Silica
sand

Filter Pack
Length (1t.)

Diameter:
7 1/4"

Top of Screen Depth: 5.95'

il

11

Well Total
Depth (ft.)

16.16

Screen
Length

(rt.)

Borehole
Totai Depth

(1¢.)

19.0

|

11.26
[
o
~ I
o g
-
-
Back!ill o
2.84 |Length (ft.)|o

Y

Backfill Materiali__ 1/4" Volclay bentoni:e pellets




WELL

COMPLETION
INFORMATION
//Date _%fudézfmm [efe2 58T
.atlen _Roc ats Plant; onds Area  Well No. _B208389
ocordinstes N 38699.83 E 22484.18 (R.FP) Elevation: Ground Surface 5876.80'
Total Depth: welt—2:05' Top of Casing _ 5878.66'

Borehole 16.30'
Fermatien of Compietion Colluvium

Casing Material _Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screen Materia) Schedule 40 10-slotted PVC Surface Casing Diameter_8 5/8" 0.D.
Date Installeg _04/19/1989 Approved By
Installed By __K.E. Miller Site Manager
Geologist
CEARP Manager
Comments Set stainless steel centralizer from 7,25' to 8.8' below ground surface

2.9' Protective casing stick-up

Top ot Casing 1&'

Ground Surface

1 77777777 Loy v a7 > 7
Surface Seal / ' Surtace Casing
Material: / 2.1 Depth (ft.)

Volclay grout

Surface

Seal
2.0 Lenmgth (ft.)

SN Y

> Borehele
Ci Diameter:
7 1/4"

Bentenite

Qeai
0.87 L::'th {1t.)

18°¢C

Filter Material:
16-40 Silica
sand

[Top of Sereen Depth: 3.37'

Well Total
9.05 Depth (ft.)

Filiter Pack
6.18 Length (1t.)

Secreen Borehole
4.43 Length Total Depth
- (1t.) 16.3 (1¢.)

Baekftill
7.25  jLength (1t.)

£°91),50°6

1/4" Volclay bentonite pellets and slough

Backtill Material:



WELL
COMPLETION
INFORMATION

QA By/Date MMM LS~/ 75F
Location _Rocky Flats Plant; Solar Ponds Area Well No. B20B4R9

Coordinates 2 E_22535.71 (RFP) Elevation: Ground Surtface J5876.30' '

Total Depth: well 3049’ Top of Casing _5878.34'
Borenole __33.2'

Formation of Completion Weathered Claystone .

Casing Material _Schedule 40 PVC Casing Diameter 4 1/2" 0.D.

Screen Materiai _Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D,
Dste instalied 04/14/1989 Approved By

Installed By K.E. Miller Site Manager
Geologist

. CEARP Manager
Comments __5et stainless steel centralizer from 29.28' tp 30.53' below ground surface

3.0' Protective casing stick-up

Top of Casing 2.04"'

Ground Surtace
3 718777777 /r/7

i 7 777

Surtace Seal
Material:

Surtsce Casing
2.0 Depth (ft.)

NN

Volclay crout

NN

guruco of
o8l —
16.76 Length (ft.)| o
J Borehole
cf. Diameter:
= 7. 1/4"
gontonno o
(Y 1}
2.0 Length (1t.)| °-
4
Filter Material: —-——J *

16-40 Silica Top of Screen Depth: 19.76'

sand

Well Total
30.49 |Depth (1t.)

Filter Pack
11.73 Length (tt.)

Screen Borehole
9.46 Length Total Depth
: (1) 33.2 } (1)

W
o
&
) ot
Backftill o
2.71 lLengtn (ft.) o

Backfill Materiali___Slough




WELL
COMPLETION
INFORMATION

QA By/Date 5@44‘ bt jodt e [ S~2 5 B
Locatien RocKy Flats Plant; Solar Ponds Area Wellt No. R208589

Coordinates 38816.83 E 22377.09 (RFP) Elevation: Ground Surtsce _5856.5'

Tota) Depth: Well. 5.07° Top of Casing 5858.35'
Borehele 9.6

Fermation of Completion _Valley Fill Alluvium

Casing Materiat Schedule 40 PVC Casing Diameter _4 1/2" 0.D.

Screen Materisl Schedule 40 10-slotted PVC Surtace Casing Digmeter 8 5/8" 0.D.

Date Installeg _ 04/19/1989 Approved By

instalied By _K.E. Miller Site Mahager

Geologist

CEARP Manager
Comments __Set stainless steel centralizer from 3.62' to 4.87' below ground surface

3.1' Protective casing stick-up
Top of Casing 1.85'
y mTv—m—rn-lT

Surtace Casing
1.9 Depth m.1~

Ground Surfaece
7777 777 77 77

Surface Seal
Materiai:

Volclay grout

)

Surface =
2.0 Seat
. Length (1t.) o
. Borehole
< Diameter:
7 174"
Boa:onuo it
Ses
0-50 i enstn (113|3

-
Filter Material: -————J
sand 4

.

Top of Screen Depth: 3.23'

Well Total
5.07 Depth (ft.)

Fliter Pack
2.57 |Leneth (1L.)

Screen Borehole
0.76 Length Total Depth
- (11.) 9.6 (1e.)
u 1
)
“ .
Baektill bt
4.53 |Length {(12)|

Backtill Materiati_ _1/4" Volclay bentonite pellets




OA By/Date

Tl

WELL

COMPLETION
INFORMATION

Boygrras. fo/2/8 27

Location _Rdtky Flats Plant; Solar Ponds Area

Coordinstes
Total Depth:

Formgtion of Comptetion
Casing Materisl

N 38741.72 E

22149.23 (n7FP)

Well No. B208689
Elevation: Ground Surface _5867.6'

w.‘l—ii07' Top of Casing 5669.60'
Borenole __28.4" ¥
Weathered Claystone
Schedule 40 PVC Casing Diameter _4 1/2" 0.D.

Screen Materisl Schedule 40 10-slotted PVC

Date Installed

installed By

04/21/1989

KB, Miller

Geologist

Surtace Casing Diameter 8 5/8" O.D.
Approved By

Site Manager

CEARP Manager

Comments __Saf stainless steel centralizer from 21.47' to 22.72' below ground surface

Ground Surtace

3

T 777777

77

7

Surface Seal

Material:

Volclay srout

9.

Surtace
Seal
Length (ft.)

30

0876

2.

Bentonite

0 Sest
Length (ft.)

0E° 11

Filter Material: --—-{'
16-40 Silica :

sand

Fllter Pack
Length (ft.)

.77

3.0' Protective casing stick-up

Top of Casing 2.0'

NN

llfrllrl’fl 1
' Surtace Casing
Depth (f1t.)

2.0

Borehoie

Diameter:
7 1/4"

Top of Screen Depth: 12.32'
Well Total
23.07 Depth (1¢.)
Screen Borehole
9.48 Length Total Depth
48 1 (1) 28.4 | (1)

|

5.33

Backtill
Length (ft.)

(5 8Z] . [0 c¢C

<

Baektill u.,.,..,:jlll&" Volclay bentonite pellets and slough




WELL
COMPLETION
INFORMATION

QA By/Date _Mﬁmm- 1258 T
Locatien _Rnskx_ﬂm_ﬂann._sg.lar_l’.onds Area Well No. _RB208789
Coordinates __ N _38771.39 E 21350.22 (RFP) Elevation: Ground Surtace 5907.1'

Total Depth: Well. 12.32° Top of Casing 5909.03"'
Borehole 14.4°
Foermatien of Completion Valley Fill Alluvium

Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surtace Casing Diameter_8 5/8" 0.D.
Date Installed _04/24/1989 Approved By

Installed By K.E. Milier

Geologist

CEARP Manager
Comments MB.ES_.S steel centralizer from 10.12' to 12.17' below 5round surface

3.0' Protective casing stick-up

Top of Casing 1.93'

Grownd Surface
Fr777r77 777 rII//] ///II lllrll
Surface Seal / // Surface Casing
Meterial: // // 2.0 Depth (ft.
Volclay grout / /
Surface / s
Seal /
2.0 Length (ft.)
g Borehele
< Diameter:
7 1/4"
lon:mto :
Sea
0.38 {Length (12t.){*®
Fll;t.zrousait;;;h— op of Screen Depth: - gg!
sand
Well Total
Fliter Pack 12.32 |Desth (1t.)
9.94 Length (1t.)
Screen Borehole
8.05 |Lensth Total Depth
. (1t.) 14.4 (1t.)
=)
N
w
N
y -
—
Backiill &
2.08 {Length {1t.) g

Backfill Materigli__L1/4" Volclay beptonite pellets




WELL

COMPLETION
) INFORMATION
QA By/Date -5 5.9
Locatien _Rocky Flats Plant; Solar Ponds Area Well No. __DP208839
Coordinates N 38099.65 E 22 (RFP) Elevation: Ground Surtace 5947.30'
Total Deptn: wen33:16 Tap of Casing 5949.25'

Serenele _105.7"'
Fermatien of Completion Unweathered Sandstone

Casing Materist Schedule 80 PVC Casing Diameter 9 3/8% o .
Screen Material Schedule 80 10-slotted PVC Surtace Casing Diameter _5_5/8" 0.D.
Date instailed 06/26/1989 Approved By
installed sy _H.G. Bienkowski ite Banager
Geotogist
CEARP Manager
Comments _Surface casing set to 41.5' below ground syrface bv K.E. Miller on 05/10/1989.

No centralizer used. Well constructed inside drill rods.

3.0' Protective casing stick up

Top of Casing 1.95'

Ground Surtace
) (47777 7 77 77

7 IIIIIITfTIII t

Surtace Casing
41.5 |Depth (ﬂ.}

Surtace Seail

Xsé}’ .c.egxent

NN

—
RN

Seoal o
83.58 | ongtn (11|
o)) Borehele
ol Diameter:
= 4.0"
Bentonite |7
Ses!l ~
3.17 Length (1t)|Y

'Top of Screen Depth: 87.76'

Filter Material: —L—+ .
16‘4 Si i '.:
sand N

Well Total
99.16 |Depth (1t.)

|

Eilter Paek
12.85 Length (1t.)

Sereen Borehole
9.13 |Leneth Total Depth
(1e.) 105.7 | (1t

Sacktil
6.1 Length (18.)

W 7S0T},09°66

Backtill Materiati__Slough to 104.5°;
1/4" Voleclay bentonite pellets 104.5' to 99.60'




vy b b

COMPLETION

INFORMATION
QA By/Date e [f5~y5~—E 2
Locatien __Rocky Flats Pmt;Solar Ponds Area Weil No. _P208989
Coordinates _N 38058.90 E 21736.17 (RFP) Elevation: Ground Surtace _5962.53'
Total Depth: weit26:12" Top of Casing __2964.56'
Borehole _28.6" '
Formation of Completion Weathered Sandstone . .
Casing Material Schedule 40 PVC Casing Dismeter _4 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.
Date Installeg _05/12/1989 Approved By
Installed By K.E. Miller Site Manager
Geologist

CEARP Manager

Comments _Set stainless steel centralizer from 24.67' to 25.92' below ground surface.

3.0' Protective casing stick-up

Top of Casing 2.03'

Ground Suriace
T777 77777 f/lf/

77 77

NN

Surface Casing

Surface Seal
Depth (18.

v la T /
Surtface

) Sesi
12.4 |y ength (1.)

—
——
SN

Borehole
Diameter:

7 1/4"

Bentoaite ;
Seal .
2.0 {Length (125
Filter Material mm— s i

[Top of Screen Depth: 15.4'

- ca
san

Well Totai

th (ft.

Filter Pack 26,12 |Oemth (ft)

11'72 L.ﬂ"h (f‘O’
Seu:: Borehole
AN Leng Total Depth
2 (18.) 28.6 (1t.)

Backfill
2.48 |Length (1t.)

19782421792

Backfill Materiali__Slough




COMPLETION

INFORMATION
QA By/Date 22X 2 LS5 /G -2 F
Locatien % ocky Flats Plant; Solar Ponds Area WwWell No. P209089
Coordinates _N 37580.29 E 21806.82 (RFP) Elevstion: Ground Surtace 35972.16'

Total Depth: wenl27:21"

Top of Casing _35974.25'

Borenole _31:5'
Formation of Completion __ Weathered Claystone

Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screen Materiaj Schedule 40 10-slotted PVC Surtace Casing Diameter 3 5/8" 0.D.
Date instailleg __05/17/1989 * , Approved By
installed 8y K.-E. Miller

Geoilogist

CEARP Manager
Comments __Set stainless steel centralizer from 25.75' to 27.0' below ground surface.

3.0' Protective casing stick up

Top of Casing 2.09°'

Surtace Casing
2.0 Depth (ft.)

Ground Surface
17777777 r77 [/

7
2
/

NN

Volclay grout

Surface

Ses!
13.6 jLength (ft.)

b Borehole
b Diameter:
7 1/4"

Bentoanite
1.9 Sest
: Length (1t.)

)
Filter Material: ——-J :

16761

16-40 Silica ITop of Screen Depth: 16.5'

sand

Well Total
27.21 |Depth (ft.)

Fiiter Pack
11.71 Length (ft.)

Screen Borehole
9.46 |Lenoth Total Depth
il FTTH 31.5 | (1t.)

Backftill
4.29 |Length (1t.)

WSOTELTTT LT

Y

Backfill Materiali__1/4" Volclay begtonite pellets and slough




weLL .
COMPLETION
INFORMATION

QA By/Date M@my V7R - N 4

Loestien Rockv Flats Plant; Solar Ponds Area Well No. PI209189
Coordinates _N 37778, (RFP) Elevation: Ground Surtace 5980.66"

Total Depth: Weit36.08"

Top ot Casing _3382.21"

Borehole _38.3"

e ————————

Fermatien of Completion __ Wegthered Sandatone

Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.
Date Installeg _05/25/1989 Approved By
installed By _R.A. Chapuis Site Manager
Geologist
CEARP Manager

Comments Set stainless steel centralixer from 35.78' to 34.58' below ground surface.

3.3' Protective casing stick up

Top of Casing 1.55'

" Ground Surface
177777777 77

Surface Seal

7
%

a_
NUONUSUNON

/ ' Surtace Casing
/ 1.7 |Demth (1t
Volclay grout

Surface

Seai
10.3  jLength (1t.)
Borehoie
Diameter:
7 1/4"

Bentosnite
2 0 Seal .
: Length (1t.)

Filter Material: —
16-40 Silica

sand

[Top of Sereen Depth: 13.3'

Well Total
Fliter Pack 36.08 Depth (1t.)
23.78 |Leneth {18.)
f"':: Borehole
: eng Total Depth
: 2171 [ (12.) 38.3 | (1)

~

Backftil
2.22 jLength {1t.)

,€°8€].:80°9¢€
g

Backfill Material__Slough




COMPLETION

Casing Material

Comments

INFORMATION
QA By/Date an S =9-85
Loecatien Rocky Flats Plant; Solar Ponds Area Weit No. _P209289
Coordinates _N _37980.23 E 21036,04 (RFP) Elevation: Ground Surface _ 598]1.39"'
~Total Depth: Well 13.4° Top of Casing 5983.42°
Borehele__17.8'

K.E. Miller

Formatien of Completion _ _Rocky Flats Alluvium
Schedule 40 PVC

Screen Material Schedule 40 10-slotted PYVC
Date Instatieg _06/08/1939
instalied By

4 1/2" 0.D.
lameter _8 5/38" 0.D.

Casing Diameter

Surtface Casing
Approved By

8L ET

y
Baeck#ill
l 4.4 |Length (ft.)
Backfill

Material:

anager
Geologist
. CEARP Manager
Set_stainless steel centralizer from 12.2' to 13.4' belovw ground surface.
' 3.1' Protective casing stick up
Top of Casing 2.03'
around Surface
FTFrrT 777 77 7 7 / TIWTIITIIIIIT
Surface Seal // Surface Casing
Material: / 1.9 Depth (1t.
Volclay grout /
Surtace ' -
5.4 Seat
: Length (1t.)}
. Borehole
J': Diameter:
7 1/4"
Bentonite |,
2.0 Seal .
. Length (12.)]F [ 2R%%
Fllter Material: ——— ' . 8.2
16-40 Silica : [Top of Screen Depth: 8.2
sand
Well Total
Fliter Pack 13.4 Depth (ft.)
6.0 Length (1t.)
teu:: Borehole
eng Total Depth
4.46 (1t.) 17.8

(re.)

1/4" Volclay bentonite pellets




COMPLETION.

. INFORMATION

QA By/Date Wﬁ/’( Lo-8-5F '

Locatien _Rocky Flats Plant: Solar Ponds Area  Well No. _EB209389

Coordinates _N 37881.34 E 21026.45 (RFP) Elevation: Ground Surfsce 5981.47'
Total Depth: weit32:05" Top of Casing _5983.39"

Borehole 34.2"
Formatiea of Completion Weathered Sandstone

Casing Material _Schedule 40 PVC Casing Diameter 4 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surtsce Casing Djameter 8 5/8" 0.D,
Dste Instalieg _06/07/1989 Approved By

Instalied By _R:A. Chapuis >
Geologist
CEARP Manager
Comments No centralizer used.

4.0' Protective casing stick up

Top of Casing 1.92'

é'ronnd Surface

3 TT T T 777 77377 ///ll IIIIIITIIIFII
Sll"le" Seal %/ Surface Casing
Material: / 1.0 Depth (ft.

Volclay grout /
- :uﬂ.aco / =
o8
13.85 jLength (1200
P Borehole
w Diameter:

7 1/4"

:on:ooito
sl
1.98 L:n'th (1t.)

S lee0
Fiiter Material: ——J‘

16-40 Silica
sand

168°61

Top of Screen Depth: 16.82'

’ Welil Total
Filter Pack 30.05 |PePth (ft.)
E"':: Borehole
ong Total Depth
11.98 (1t.) 34.2 (1t.)

,01°0¢

' 4

<

W 2ThE

Backtill
|4.1 Length (ft.)

Backtill Materiat_ 1/4" Volclay bentonite pellets and slough




VUMPLETION
INFORMATION

/5778 9

QA By/Date W
Locatien _Ro /x Flats Plant; Solar Ponds Area

Well No. P209489

Coordinstes N _38007.03 _E 21531.26 (RFP) Elevation: Ground Surtsce _5977.98'

Total Depth: Well—36:25" Top of Casing _5930.10"
Borehole 48.0'

Formatien of Completion Weathered Sandstone

Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D.

Screen Material Schedule 40 10-slotted PVC

Date Installed 05/16 & 05/17/1989

Surtace Casing Djameter 8 5/8" 0.D.
Approved By

Site ' Manager

Installed sy _R.T. Treat
Geologist
CEARP Manager
Comments _Set stainless steel centralizer from 36.0 ' to 34.76' below ground surface.
. 3.0' Protective casing stick up
Yop of Casing 2.12'
Ground Surface )
] 777777777 r//(/ /// 77 Il‘;ﬁl'llflf
Surface Seal // Surface Casing
Material: / 2.0 Depth (ft.)
Volclay grout /
Surtsce / 8
Seal
2.40 jrLenstn (1213 /
. Borehele
é Diameter:
7 1/4"
Bentoaite |X .
2.00 Ses!l . L A
u Length (ft.)|F (IR
52'.2'()'5.1?;,:.'- ;:‘: : Top of Screen Depth: 15.43'
sand Y
r Well Total
Filter Pack 36.25 [Dewth (11.)
22.60 Leagth (1t.) -
Sereon Borehole
19.52 |Leneth Total Depth
{re.) 48.00 | (rt.)
(o8]
-~
e
-
Backtil -
4.30 JLength (1R}

Backfill Materisl:

1/4" Volclay bentonite pellets




COMPLETION
INFORMATION

QA By/Date ﬁ&&a&/ﬁzﬁ?
Locetien ocky Flats Plant: Solar Ponds Area
Coordinates _N 38084.38 E 22183.90 (RFP)
Total Depth: Well19,.77"

Borehole 30.3'

Formatien of Completion _Weathered Claystone

Casing Materisl _Schedule 40 PVC
Screen Material _Schedule 40 10-slotted PV¥T Surfsce Casing Diameter 8 5/8" 0.D.
Date instalieg _05/11/1989

Approved By
Installed By _K.E. Miller Sité Manager
Geologist

Welil No. P2(Q95]89
Elevation: Ground Surtace _5948.17'
Top of Casing 5950.04'

Casing Diameter _4 1/2" 0.D,

CEARP Manager
Comments _Set stainless steel centralizer from 18.32' to 19.57' below ground surface.

3.0" Protective casing stick-up

Top ot Casing 1.87'

Ground Surface
XTI T T 777 77T AT /V

Surfece Seal
Material:

Surface Casing
2.0 Depth (f1t.)

NN

Volclay grout
Surface

NN

Seal
6.05 |Longth (f1.) ¢

Borehole
Diameter:

7 1 :4"

B.ﬂ:..‘t.
Sea
2.02_ jLength (ft.)

Filter Material: —
16-40 Silica
sand

op ot Screen Depth: 9.07'

Well Total
19.77 Depth (ft.)

Filter Pack
11.70 Length (ft.)

Ecro:: Borehole
eng Total Depth
LI FTYR) 30.3 1} (r.)

[
o
-3
-~
(o
(==}
w

Backfill
' 10.53 Length {1t.)

Backfill Materiali_1/4" Volclay benftonite pellets and slough




wuMmrFLETION -

. ~ INFORMATION .

QA By/Date ﬁf fﬁn«/a« /5 5-99
Locatien ky Flats Plant; Solar Ponds Area Weil No. _P209639.
Coordinates N_37546.03 E 22409.68 (RFP) Elevation: Ground Surface 5962.63'
Totsl Depth: wen_27:93° » Top of Casing __5364.43'

Borehole 30.2!
Formatien of Compietion Weathered Claystone
Casing Material Schedule 40 PVC Casing Dismeter _4 1/2" 0.D.
Screen Materisl _Schedule 40 10-slotted PVC Surface Casing Dismeter 3 _5/8" 0.D.
Daste Instalied __05/03/1989 Approved By
installed By _K.E. Miller Sité Manager

Geologist

\ CEARP Manager
Comments _ Set stainless steel centralizer from 26.33' to 27.53' below ground surface.

3.0' Protective casing stick-up

Top of Casing 1.80"

Ground Surface
177777777 77

Surface Seal
Material:

Surtace Casing
2.0 Depth (ft.

Veleclav grout

Surface N
Seasl
14.6 jLength (11.)]—
hal Borehole
< Diameter:
7 1/4"
P
gon:o.“o o
ea :
1.6 JLengtn (120|™

16-60 Silica Hop of Screen Depth: 17.2'

sand

R
\» -
Filter Material: -—\{" :

Weil Total
27.93 |Depth (ft.)

Filiter Pack
11.73 Length (ft.)

Sereon Borehole
9.47 Length Total Depth
. {1t.) 30.2 (rt.)

Back1ill
2.27 jLength {1t.)

.z ocfe6 LT

Backill Materiali_ 1/4" Volclay bentonite pellets



COMPLETION

INFORMATION
QA By/Date on /5 -8-87
Locatien _Rocky Flats Plant; Solar Ponds Area Well No. P209789
Coordinates N 37591.43 E 22377.11 (RFP) Elevation: Ground Surface _5962.82'

Borehole __17.35"'
Formatien of Completion _ Rocky Flats Alluvium

Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surtace Ctslnglolamotor 8 5/8" 0.D.
Date Installedg _05/04/1989 Approved By
instalied By K.E. Miller Site Manager
Geologist
CEARP Manager

Comments _Set stainless steel centralizer from 12.3' to 13.55' below ground surface.

3.0' Protective casing stick-up

Top of Casing 2.12'

77 ’IITI,T”,’1

Surface Casing
2.0 Depth (ﬂ.}

Ground Surface
7777777 774777

Surtface Seal

'?
atertal: %

NSNS
NN

Volclay grout
Surface

Sesl
2.0 lLength (11.)
™ Borehole
< Diameter:
7 1/4"
Bon:outo N
Sea .
0.5 JLength (12.)]

Lu of Screen Depty: 3.0'

16-40 Silica
sand
Well Tetal
Fliter Pack 13.75 |Demth (1t)

11.25 Length (1t.)

P

Screen ] Borehole
9.5 Length Total Depth
. (1t.) 17.5 | (1t.)

Backfill
3.75 |Length (14.)

STLTLSLET

Back{il} Materiati___Slough




WELL

COMPLETION
INFORMATION
QA ay/mto%am I542-BF
Locatien _Kocky Flats Plant; Solar Ponds Area Well No. P209889
Coordinates _N 38208.53 E 21382.16 (RFP) Elevation: Ground Surtace _5940.28'
Total Depth: Weil19:63" Top of Casing 5942.40'

Borehole 23.9'
Formatien of Completion _ Weathered Claystane

Casing Material Schedule 40 PVC Casing Diameter &4 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surface Casing Diameter 8 5/8" 0.D.
Date Installeg _05/11/1989 Approved By D1 ) Rt s H O
Installed By _K.E. Miller Site’ Manager
Geologist
CEARP Manager

Comments Set stainless steel centralizer from 18.18' to 19.43' below ground surface.

3.0' Protective casing stick-up

Top of Casing 2.12'

77 llrr/f 11111

Surface Casing
2.0 Depth (1t

Ground Surface
7777177777 1117

Surface Seal

Meteriatl: /
Volclay grout /

NN
NN

“\

Surtace ~
Seail
5.9 Length (1t.)
A i Borehole
o Diameter:
7 _1/4"
Bentonite

6°L

Seal
2.0 Length (fL.)

Fiiter Materisl: —-——J ::

16-40 Silica Top of Screen Depth: 8.89'

sand

Well Total
19.63 |[Depth {1.)

Fliter Pack
11.73 Length (ft.)

tcr.:: Borehole
ong Total Depth
3.4 (1e.) 23.9 | (11.)

|

Beckflll Meteriali__L/4" Volclay bentonite pellets

W £9°61

Backfill
4.27 |Length (ft.)

6t




WELL
COMPLETION
INFORMATION

QA By/Date %ﬁ %M K24 -£F '
Location nds Area Well No. P209989

Coordinates N 38580.65 E 21547.81 (RFP)

Elevation: Ground Surtace _5898.1'

Total Depth: weil —2:58 Top of Casing __5900.40"
Borenole _12:0'

Formation of Completion Colluvium

Casing Material _Schedule 40 PVC Casing Diameter _4 1/2" 0.D.

Screen Material Schedule 40 10-slotted PVC

Surtace Casing Digmeter 8 5/8" O.D.
Date instaited _04/26/1989 Abproved By
installed By __K.E. Miller Site Manager
Geoilogist

CEARP Manager
Comments _Set stainless steel centralizer from 8.2' to 9.45' below ground surface

3.0' Protective casing stick-up

Top ot Casing 2.30'

Ground Surfacse

[ 7777777 774777 r—lTl—rTr—r II
Surface Seal Surtface Casing
Material: . Depth (ft.

Volclay grout
gurueo . u
o8l
2.0 Length (f1t.)
N
. B8orenhole
c_ Diameter:
7 1/4"

gon:onn- N
e
0.5 Length (".)u:

Filiter Material: ————-f :
16-40 Silica »
—1 .o. ;

Top of Screen Depth: 3.81'
. L )

san 1

Well Total
9.58 Depth (ft.)

Filter Pack
7»08 Length (1t.)

Screen Borehole
4.37 Length Total Depth
: (ft.) 12.0 | (¢t

Backtill
2.42  |Length (1t.)

, 0 CI, 85706

Y

Backtill Materiali_1/4" Volclay bentonite pellets and slough




LOG OF BOREHOLE

oA BY/DATE/ . L129-£7 BOREHOLE /WELL NO. P209989
LOCANON Rocky fiats Plant; Solar Ponds Area GROUND SURFACE ELEVATION 5898.1"°
COORDINATES N38.580.65 F21.547.81 (RFP) WATER LEVEL ENCOUNTERED None

TOTAL DEP™ 12.0°

DRNVLING COMPANY Boyies Brothers

DRILLER R. Sharo

STATIC _None (08/31/89)

HELPER P. Mesa

DATE ORILLED Apri_26, 1989

DRILLING FLUID _ None

DRILLING METHOD __ Hollow Stem Auger

CHECKED BY ?ﬁﬁ(ﬁ%—*
SITE MANAGER

LOGGED BY K.E Miller
GEOLOGIST CEARP MANAGER
COMMENTS
}
1= o » SAMPLES COLLECTED
= é ol Bw LITHOLOGIC DESCRIPTION OR OTHER TESTS
B S| S PERFORMED

e

i

Iy 'I | 'I |i7l|
it
N\

I

iy
il
NN

i

)

it

n
“.
i
‘l

TOoPSO!L

0.0-2.0' SAMPLE.

Recovered 2.0/2.0’ = 100X.

0.0-0.67: SILTY CLAY: dusky yellow (5 Y 6/4);
abundant organics: trace coarse to fine-grained
sand; unconsolidated; firm; non-plastic; (ol);
dry.

COLLUVIUM

0.6-2.07: SILTY CLAY: light olive brown (5 Y 5/6);
some gravel; quartzite; subangular; broken; trace
coarse to fine-grained sand; motties dark
yellowish orange (10 YR 6/6); firm to stiff; low
ptasticity; (cl w/gravel); damp.

2.0-4.07 SAMPLE.

Recoverea 2.0/2.0' = 100X.

SILTY CLAY: dusky yellow (S Y 6/4) to light olive
brown (5 Y 5/8); trace coarse to fine quartzite
gravel to 1 cm; subrounded; trace coarse to fine-
grained sand; calcareous nodules--HCl reactive;
firm; low plasticity; (cl w/gravel); damp.

4.0-6.0" SAMPLE.

Recoverea 2.1/2.0' = 105X.

SILTY CLAY: same as 2.0-4.0’: more coarse to fine
gravel; quartzite and K-feldspar; broken; slight
HCL reaction; damp.

HNU Background: 0.0
OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
-unless otherwise noted
below.

i

PAGE ] OF



WELL NO. _ P209989 LOG OF BOREHOLE PAGE 2 oF _2
c o » SAMM £S5 FALLECTED
o § - LITHOLOGIC DESCRIPTION OR OIHER 1ESTS
% % § z 2 PERFORMED
S ="/ s.os.0 sume,

—— /S Recovered 2.0/2.0’ = 100X.

_:::—::_:_//‘//_ 6.0-7.7': SILTY CLAY: same ss above.

V' / ARAPANOE /L ARAMIE FORMATION .
6 :—‘—':‘— 7.7-8.07: SILTY CLAYSTONE: dusky yellow (S Y 6/4)

i

13

to pate olive (10 Y 6/2); consolidsted; very
stiff; low plasticity; stresks of dark yellowish
orange (10 YR 6/6); slightly calcareous; HCL
reactive; damp.

8.0-10.0 SAMPL
Recovered 2.1/2.0' = 105%.

SILTY CLAYSTONE: same as 7.7-8.0/; trace coarse to
fine-grained sand; dry.

10.0-12.0/ SAMPLE.

Recovered 2.2/2.0' = 110X,
SILTY CLAYSTONE: same as above.

TOTAL DEPTH_12.0/




WELL

COMPLETION
INFORMATION
QA By/Date /S22 K7
Locatien Rocky Flats Plant; Solar Por{ds Area Weill No. _P210089
Coordinates _N _38579.31 E 21538.57 (RFP) Elevation: Ground Surtace _5898.4'
Total Depth: Well. 22.93" : Top of Casing 5900.40"

Borehole 28.0°
Formatien of Completion _ Weathered Claystone

Casing Material Schedule 40 PVC Casing Diameter & 1/2" 0.D.
Screen Material Schedule 40 10-slotted PVC Surface Casing Diameter_8 5/8" 0.D.
Date Installed __04/25/1989 Approved By
Instailed 8y _K.E. Miller Site Manager
Geologist
CEARP Manager

Comments __Set stainless steel centralizer from 21.53' to 22.78' below ground surface

3.0' Protective casing stick-up

Top of Casing 2.0'

T

Surtace Casing
2.0 Depth (1t.})

Ground Surface
1 77T T 77T 77777

Surtace Seal

.
=|

SN
NN
SN

Volclay grout

Surface

Sest
9.2 JLength {1t.)

bt Borehole
i Diameter:
7 1/4"
Bentoaite :
2.0 [Pongtn (11N

Filter Material: ———J LIS 12.2!

16-4 ilica Top of Screen Depth:
sand

Weil Total
Filter Pack 22.93 |Demth (1)
11.73 Length (1t.)
Screen Borehole
g.3 (Leneth Total Depth
- (1t.) 28.0 | (11.)

|

Backfill Materiali__L1/4" Volclay bentonite pellets

Baektill
5.07 |Length (ft.)

:0°89.,£6°CC




WELL
COMPLETION
INFORMATION

QA By/Date W 52/~

Loestien _Rocky Flats Plant: Solar Ponds Area  Well No. _P210189

Coordinates N 37767.66 E 21307.33 (RFP) Elevation: Ground Surtace _5980.32"
Total Depth: wen_37.13" Top of Casing 5982.48"

Borenoie__38.6'
Formatien of Completion _ Weathered Sandstone

Casing Material Schedule 40 PVC Casing Diameter 4 1/2" 0.D.

Screen Materiaj Schedule 40 10-slotted PVC Surtace Casing Diameter 8 _5/8" 0.D.

Date Installeg 05/23/1989 Approved By

Instalied By K.B. Miller Site Manager
Geoiogist

CEARP Manager
Comments _Set stainless steel centralizer from 35.49' to 36.7' below ground surface.

3.0' Protective casing stick up

Top of Casing 1.66'

Ground Surface
3 7777777773777 ///:: :11T11}V’7‘F7""T-
Surtface Seal // Surtace Casing
Material: / 2.0 Depth (ft.
Volclay crout /
y
:unoco / ™
onl
17.4  ji ongth (110~
~ 8aorehele
> Diameter:
1 7. 1/4"
:on:ouu o
ea .
2.0 _JLength (12}
Fl}t_or ':“.“'k_ T [Top of Screen Depth: 20.4'
san _ 23 1
: Well Total
D th (1t.)
Filter Pack 37.13 e»
17.73 [Lensth (1L.)
Seu:: Borehole
Leng Total Depth
15:65 J(se)  |38.6 | (1)
(9%
~3
—
(9%
! pd
>
Backfili c
1.47 {Length (1t)|on j

Backfill Materiali Slough and 16-40 Silica sand




WELL

COMPLETION
INFORMATION
QA By/Date ;@M‘é«m@ /5 /am =25
Locatien RJIcky Flats Plant; Solar Ponds Area Well No. P210289
Coordinates __N 37577.96 E 22119.26 (RFP) Elevation: Ground Surface _5967.03'
Total Depth: Well-22:27" Top of Casing __3%69.19'

Borehole __26.0' -
Formatien of Completion __Weathered Claystone

Casing Msterial Schedule 40 PVC Casing Diameter 4 1/2" 0.D.
Screen Materis) Schedule 40 10-slotted PVC Surtace Casing Diameter 8 5/8" 0.D.
Date Instalieg 05/15/1989 Approved By ‘
instalied By K.E. Miller

Geologist

Comments _Set stainless steel centralizer from 20.75' to 22.0' below ground surface.

~ 3.0' Protective casing stick-up

Top of Casing 2.16"

Ground Surface

777777777 r//// // 77 7rrr'l"r'lﬂ'7"'7‘r'7—'
Surtace Seal // Surface Casing
Material: / 2.0 Depth {1t.
Volclay grout /
:un.co / B
o8l
8.57 Length (1t1.)] @
‘ wn Borehele
~ Diameter:
[ — 7 1/4"
= LAY .
aon:o-lto n
1
2.0 Length (1t.) =~

. t.-\..‘

Filter Material: ———J
16-40 Silica S
sand :

Top of Screen Depth: 11.57'

Well Totsl
22.27 |Denth (11.)

Filter Pack
11.7 |Lengtn (1t)

Sereeon Borehole
9.43 Length Total Depth
' (1t.) 26.0 | (1t.)

Backfill
3.73 Length (ft.)

07971 LT T

Backfill Materiali__ 1/4" Volclay bentonite pellets and slough




QA BYDATE 2. Kecpryan [ 2-22-2)

LOG OF BOREHOLE

LLOCATION Rod(g flats Plont: Orlainal Process Waste Unes

BOREHOLE /WELL NO.

8713789

GROUND SURFACE ELEVATION 5917.8'

COORDINATES N37.546.69 E£23573.81 (RFP) WATER LEVEL ENCOUNTERED None
TOTAL DEPTH 9.6’ STATIC None (01/17/90)
' DRILLER K. Parker HELPER P. Mesa

DRILLING COMPANY Bayles Brathers DRILLING FLUID None
DATE DRILLED June 13, 1989 CHECKED BY 7. & Stemaan
DRILLING METHOD ~ Hollow Stem Auger J SITE MANAGER
LOGGED BY S.P. Campenter :

GEOLOGIST CEARP MANAGER
COMMENTS
ST SAMPLES COLLECTED
=| = UTHOLOGIC DESCRIPTION OR OTHER TESTS
G128 PERFORMED

|
I
T
T

T

@

KN
N

ROCKY FLATS ALLUVIUM

0.0-1.67 SAMPLE.

Recovered 1.4/1.6' = 87X.

SANDY CLAY: moderate brown (5 YR 4/4) to dusky
yellowish brown (10 YR 2/2); trace gravel to
pebbles; non-stratified; fine to very coarse-
grained sand; poor sorting; subangular; quartzose;
poorly consolidated; stiff; medium plasticity;
moist.

1.6-3.87 SAMPLE.

Recovered 2.0/2.0' = 100X,

SANDY CLAY: moderate yellowish brown (10 YR 5/4);
non-stratified; fine to very coarse-grained sand;
poor sorting; subangular; quartiose; poor
consolidation; stiff; medium plasticity;
calcareous; moist.

3.6-5.67 SAMPLE.
Recovered 1.95/2.0' = 97X.
SANDY CLAY: same as above: light brown (5 YR 5/6)

to dark yellowish orange (10 YR 6/6); increased
calcareous deposits.

HNu Background: 0.0

OVA Background: 0.0

All readings on cuttings,
in breathing zone, on
core, and in augers: 0.0;
unless otherwise noted
below.

S.6-6.4! SANPLE
P213890506
PZ138905060
PZ13890506FB

PAGE 4 o 2
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2

LOG OF BOREHOLE

WELL NO. __ B213789 PAGE 2 oF __ 2
. E o '“_“l . SAMPLES COLLECTED
=2 |2 UTHOLOGIC DESCRIETION OR OTHER TESTS
(&) B
G152 | &5 PERFORMED
S5 _——-—7 5.6-7.67 SAMPLE,
IR Recovered 1.9/2.0¢ = 95%.
/_ 5.6-6.47: SANDY CLAY: same as abave.
kit / ARAPAHOE /LARAMIE FORMAT1OM
N 6.4-6.7": CLAYEY SANDSTONE: dark yellowish crange
T (10 YR 6/6) to grayish orange (10 YR 7/4) to light
_‘_-.?'_-‘T‘._- gray (N 7/0); non-stratified; mottled; fine to

N\

10

1

12

13

]
1

]
T

cosrse-grained sand; poor sorting; subangular;
quartzose; poorly consolidated; calcareocus; very
weathered; moist.

6.7-7.5': CLAYSTONE: very (ight gray (N 8/0); non-
stratified; blocky; moderately consolidated;
medium to high plasticity; weathered; abundant
iron oxide staining; moist.

7.6-9.67 SAMPLE,

Recovered 2.0/2.0/ = 100X.

CLAYSTONE: same as above; light olive gray (S5 Y
$/2) to dark yellowish orange (10 YR 6/6) to
medium Llight gray (N 6/0); mottled; calcareous
deposits.

JOTAL DEPTH = 9.4/

PO




WELL

COMPLETION
INFORMATION
QA By/Date ‘%ML,[,/MM Sl -)/-2F
LocatienlOocky Flats Planc; Original Process Wastaell No. 7213789
Coordinates N 37546.69 E 23573.81 T(‘qr}‘-% Elevation: Ground Surtasce _ SG17 7!
Total Depth: Well_0:25" Top of Casing 5920.01°'
Borehole 9.4"

Formation of Compietion _Colluviun
Casing Material Schedule 40 PVC Casing Diameter _2 3/8" 0.D.

Screen Matertal Scheduie 40 l0-slocted PVC Surtace Casing Diameter 5 S/8" 0.D.

Date instalied 06/13/1989 Approved By -(é//y 1 1S LS o

Installed By _S:P. Carpenter / Site Manager
Geaglogist

CEARP Manasger
Comments _Set stainless steel cenctralizer from 6.92' to 8.13' below sround surface.

3.5' Protective casing stick up

Too of Casing 2.21'

Ground Surtace
3 7777777 774777

T 7 IO ARE A f’ff/t

Surtace Seal
Material:

Surtace Casing
) l.5 Depth (1!.1

NN

Volelay grout

NN

Surfsce ]
Sesi
1.5 Length (12.)| 8orehoie
b: p Diameter:
‘ 7 1/4"

Bentoaite N
0.5 Geal .
N Length (1t.)|S

4 .
F]_‘a‘_.:o“s‘;f;é;h n oo of Screen Deptn: 2.46' i
sand i ——i:‘:‘ 1
: Waell Total
Fliter Pack : g.25 |Demtn (1)
3 25 Length "to’ __".
- . Screen 8orehole
: Tl Length Total Depth
p————. [ -‘5
; - 4.44 (fe.) 9.4 (1t.)

Backtiil
1.15 Length (1t.)

— A

Ma- .
Backilil Materiati26-40 Silica sand

,oh d.,5C°8




COMPLETION AV

INFORMATION v
QA By/Date #g Gusryan /& 1427
LocatienRockY Flats Plant; Ori;iinal Process Wastavell Mo. R713789
Coordinates N 37546.69 E 23573.81 L(;&%s Elevation: Ground Surface _ 5917 8'
Total Depth: Weit_3:25' Top of Casing 5920.01"

Borehola 9.4"
Formatien of Completion _Colluvium
Casing Material Schedule 40 PVC Casing Diameter _2 3/8" 0.D.
Screen Materiat Schedule 40 10-slotted PVC Surtace Casing Diameter _5 5/8" 0.D.
Date installeg _ 06/13/1989 Approved By
Instalied By S.P. Carpenter Site Manager
Geologist
CEARP Mansger

Comments Set stainless steel centralizer from 6.92' to 8.13' below ground surface.

3.5' Protective casing stick up

Top of Casing 2.0'

Ground Surface

777777777 rrzy /y/" 777
Surtace Seal // V ) Surtace Casing
Material: / 1.5 Depth (ft.
Volclay grout /
Surface / -
Sea! /
1.5  |Length (12.)
. Borehoie
Diameter:
7 1/4"

Bentoaite
0.5 Seai .
: Length (1t.)

Fliter Material: ———J" ;

16-40 Silica op of Screen Deptn: 2.46'

sand

Well Total
8.25 Depth (1L.)

Elliter Pack
6.25 Length (ft.)

11

E"':: Borehole
eng Total Depth
' 444 (18.) 9.4 (1t.)

|

Backtill i
1.15 [Length (ft.)

0v°6.SC°8

Backflll Materiali_ 16-40 Silica sand




WELL
COMPLETION
INFORMATION

A By/Date 4@)(_4// S an Jl20-9 %
‘ocauon RoZkv Flacs Plantg; Oricinal Process Well No. p213389
Coordinates N 37476.24 E 73QQSL19%?;;S)'CE Lines giqvation: Ground Surtsee 5954.1°
Total Depth: Well 22.03° Top ot Casing 5955.94"
Borehale 31.85°

Formation of Campletion Weathered Sandscope

Casing Material Schedule 40 PVC Casing Diameter _2 3/8" 0.D.

Screen Materia) Schedule 40 10-slocced PVC Surtace Casing Diameter S5 5/8" 0.D.

Date installieqd 098/16/1989 Approved By Q%’// e

Instailled By S.P. Carpenter 7 Site u?,,.,., y
Geologist

CEARP Manager
Comments

3.0' Protective casing stick up

Top of Casing 1.84"

Ernund Surtace

3 474577 77 L //
Surtace Sesl
Materiai: /

Volclay grout

i 7 Iflllffl'fllt

NN

Surtace Casing
.0 Depth (".1

NN

-

.
NN

: Suyrtace
Seal
8.3 |Length (1t.)
?-" 8orehoie
(%) Diameter:
3 7 1/4"

Bentoaite |o
Seal *
2.0 Length (12.)|“

Filter Matariai: ._|__.-
16-40 Silica :
sand

IToo of Screen Depth: 11.3'

e ————————
L3

Waelil Totai
22.03 |Demth (12

Fillter Peck
12.23 |Lenetn (1e.)

Sereeon Sorenole
Length Total Depth
9-53 | (s 31.85 | (1)

]

£6°¢

Backtlll
9.32 Length (1t.)

L8 1€

Backfill ,;“.,“.:) 1/4" Volclav benconite pellets and slough




L0G OF BOREHOLE

QA BY/OATE 4 2. Beerman. [2-22-50

LOCATION

Rocky Flats Plant; oriond Pracess Vosta Lines

COORDINATES NJ37,476.24 £23.005.19 (RFP
TOTAL DEPTH 31.85

DRILLING COMPANY Bogyes Brothers

DATE DRILLED June 15 and 186, 1989
ORILLING METHOD ~ Holfow Stem Auger
LOGGED BY S.P. Campenter

BOREHOLE/WELL NO. ____P213889
GROUND SURFACE ELEVATION _5854.1
WATER LEVEL ENCOUNTERED _ None
STATIC None (09/15/89)
DRILER _R. Shap HELPER P. Mesa; 1. Mermitt
DRILLING FLUID None

CHECKED BY _j(zﬁ_éc_zz&&s.‘____
| SITE. MANAGER

GEOLOGST CEARP WANAGER
COMMENTS -
1: .
El, |, | | SAMPLES COLLECTED
=z |z, LITHOLOGIC DESCRIPTION OR OTHER TESTS
2|58 |3E PERFORMED
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ARTIFICIAL FILL

0.0-1.87 SAMPLE.
Recovered 1.6/1.8' = 89%,

SANDY GRAVELLY CLAY: Llight brown (S5 YR 5/68) to OVA Background: 0.0 .
dusky brown (S YR 2/2); nonstratified; fine- to All readings on cuttings,
very coarse-grained sand; 1 to & mm gravels; in breathing zone, on
subangular; poor sorting; quartzose; pooriy core, and in augers: 0.0;
consolidated; stiff; low to medium plasticity; unless otherwise noted
moist., belou.

1.8-3.87 SAMPLE.

Recovered 1.5/2.0¢ = 80X.
1.8-2.87: SANDY GRAVELLY CLAY:
moderate reddish brown (10 YR

gravels. .

ROCKY FLATS ALLUVIUM

2.8-3.47: GRAVELLY SILTY SANO:
pink (5 YR 8/4); fine- to ve

sarmd; 1 to 4 am gravel; poor sorting; subangutar;

quartzose; unconsol idated;
calcareous; dry.

3.8-5.87 SAMPLE.
Recovered 1.8/2.0' = 90%,

GRAVELLY SILTY SAND: same as above; 1 to &6 mm P214890507

gravels.

HNu Background: 0.0

same as above;
4/6); trace 1 mm

moderate orange
ry coarse-grained

medium dense;

§.2-6.67: SAMPLE

§

PAGE oF __ 3




P213889 LOG OF BOREHOLE

PAGE 2 OF 3
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5.8-7.87 SAMPLE,

Recovered 0.8/2.0' = 40X%.

GRAVELLY SILTY SAND: same as above; becoming
slightly clayey,

7.8-9.8¢ SAMPLE,
Recovered 0.5/2.0° = 25X,
7.8-8.37: GRAVELLY SILTY SAND: same as asbove.

ARAPAHOE /LARAMIE FORMATION

Note: Bedrock contact i_nferred from drilling
behavior.

8.3-9.8’: SANDSTONE: very Llight gray (N 8/0)
stained dark vyellowish orange (10 YR 6/6);
nonstratified; very fine- to trace medium-grained
sand; subangular; poor sorting; quartzose; non-
cemented; very weathered; moist.

9.8-11.8* SAMPLE.

Recovered 2.0/2.0' = 100%.

9.8-10.45": SANDSTONE: same as above; slightly
clayey.

10.45-11.172 SANOY CLAYSTONE: medium gray (X 5/0)

to grayish orange (10 YR 7/64); blocky; very

weathered; mottled with iron oxide staining;
medium plasticity; 3 mm sandstone lense at middle
of zone; moist.

11.1-11.8': SANOSTONE: dark yeilowish orange (10
YR 6/6) to very pale orange (10 YR 8/2);
predominantly very fine- to trace medium-grained
sand; poorly sorted; subangular; quartzose;
\aminated; weathered; non,to slightly cemented;
scattered claystone inctusions; moist.

11.8-13.8/ SAMPLE,

Recovered 1.7/2.0' = 85%.

CLAYEY SANDSTONE: dark yellowish orange (10 YR
6/6) to light gray (N 7/0); very fine-grained
sand; subangular; moderate sorting; gquartzose;
nonstratified; non to poorly cemented; < 1 mm
laminations of claystone; abundant iron oxide
staining; low plasticity; weathered; moist.

2 | | SAMPLFS FOLIFETTD
o - LITHOLOGC DESCRIPTION OR UIIIER 1ESIS
£8 |z PERFORMED

—

7.8-9.87: Readings in
Auger:
OVA: 70

9.8-11.8': Readings in
Auger:

OvA: 100

HNu: 1§

11.8-13.87: Readings in
Auger:
OvA: 2

. tee Bme s e




P213389 LOG OF BOREHOLE

WELL NO. . PAGE 3 oF 3
I o : "SANMFS FOHFCTID
Z|Z UTHOLOGIC DESCRIPTION OR OUIR ILSIS
Glx3 PERFORMED
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13.8-15.87 SAMPLE,

Recovered 2.0/2.0° = 100X%.

13.8-14.4': SANDSTONE: dark yellowish orange (10
YR 6/6); fine-grained sand; moderate sorting;
subangular; quartzose; laminated with iron oxide
staining; poorly consolidated; slightly cemented;
weathered; trace <0.5 mm claystone laminations;
moisc,

14.4-15.87: CLAYEY SANDSTOME: very light gray (M
8/0) to dark yellowish orange (10 YR 6/6); fine-
grained sand; moderate sorting; subanqular;
quartzose; with claystone laminations and
inclusions; moderately consolidated; weathered;
slightly cemented; low plasticity; iron oxide
staining; moist.

15.8-17.8/ SAMPLE.

Recovered 2.0/2.0¢ = 100%.

CLAYEY S ONE AND SANDSTONE: same as above with
dark/yellowish orange (10 YR 6/6) to very light
gray (N 8/0) to pale yeliowish brown (10 YR 6/2).

17.8-19.87 SAMPLE. -
Recovered 2.0/2.0¢ = 100X,

IMTERBEDDED SANDSTONE AND CLAYEY SANOSTONE: same
as above.

19.8-21.87 SAMPLE.

Recovered 2.0/2.0’ = 100%.

CLAYEY SANDSTONE: dark yellowish orange (10 YR
6/6) to very light gray (N 8/0); fine- to very
fine-grained sand; moderate sorting; subangular;
quartzose; platy in part; moderately consolidated;

poorly cemented; weathered; iron oxide staining;
moist.

17.8-19.87: Readings in
Auger:

OVA: 1.5

HNu: 0.1

19.8-21.8/: Readings in
Auger:
OVA: & .




e LOG OF BOREHOLE

PAGE___ 4 oF 3

LITHOLOGC DESCRIPTION

SAMPMYES ANLEFCTID
OR UMHER ILSIS
PERFORMED

¥

NN

AN

27

NN

N

Recovered 2.0/2.0' = 100%.

CLAYEY SANDSTONE: same as above; dark yellowish
orange (10 YR 6/6) to light olive gray (5 Y &/1)
to very light gray (N 8/0); laminated; < 1.5 mm
sandy claystone; low to no plasticity.

23.8-25.87 SAMPLE.

Recovered 2.0/2.0¢ = 100X,
CLAYEY SANOSTONE: same as above.

25.8-27.8¢ SAMPLE,

Recovered 2.0/2.0/ = 100X,

INTERBEDOED SANDY CLAYSTONE AKO CLAYEY SANDSTONE:
medium gray (N 5/0) to moderate yellowish brown
(10 YR 5/4) to dark yellowish orange (10 YR 6/6);
stratified to laminated; moderately consolidated;

mediun to no plasticity; iron oxide staining;
weathered; moist.

27.8-29.87 SAMPLE.

Recovered 2.0/2.0¢ = 100X,

SANDY CLAYSTONE: dark gray (N 3/0) to medium light
gray (N 6/0); platy; fine- to very fine-grained
sand; well consolidated; medium plasticity; medium
hard; unconsolidated sandstone lense at 28.7-
28.9/: iron oxide staining; moist.

23.8-25.8/: Readings in
Auger:
OVA: 1

27.8-32.87: Readings in
Auger:

OVA: 120

HNu: S
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Recovered 2.0/2.0° = 100%.

29.8-30.47: SANDY CLAYSTONE: same as sbove.
30.4-31.87: CLAYEY SANDSTOKE: Llight gray (N 7/90)
to pale yellowish brown (10 YR 6/2) to dark
yellowish orange (10 YR 6/6); {aminated; sandy
claystone, < .5 m lenses; fine- to very fine-
grained sands; subangular; moderate sorting;
quartzose; well consolidated; weakly cemented; low
plasticity; weathered; moist.

TOTAL DEPTH = 31.85¢

29.8-31.8’: Readings in
Auger:
OVA: 90
HNu: §

tJansE




WELL
COMPLETION
INFORMATION

QA By/Date %&m‘, (42757
Locstion __Ro€ky Flats Plant; Solar Ponds Area

Well No. B210489.
Coorainates _N 38014.87 E 22413.47 (RFP)

- Elevation: Ground Surtace _9856.4'
Total Depth: Well 8.67

8.1 Top of Casing __2838.71°
Borehote __28.1' 7

Formation of Completion Colluvium

Casing Material _Schedule 40 PVC Caoi.ng Diameter 4 1/2" 0.D.

Screen Material Schedule 40 10-slotted PVC 8 5/8" 0.D.

Surtace Casing Qiameter

Date instalied _04/20/1989

Approved By

installed By K.E. Miller

Site Manager
Geologist

. CEARP Manager
Comments Set stainless steel centralizer from 7.25' to 8.50' below §round surface

3.1' Protective casing stick-up

Top ot Casing 2.31°

Ground Surface

777777777 7y /V/ll ™7 77T11rrlf
Surtace Seal / // Surtace Casing
Materiatl: / / 1.9 Depth (11,

Volclay grout // /
[ 4
guruco / o
[ ¥ 1 ’
2.0 |Lengtn (1t.) /
N 8orehole
CZ Diameter:
| o RV
gomonlto > et er
[ ¥ 1 o
0.30 Length (1t.)(S

Fliter Material: —-——J
16-40 Silica :
sand

Top of Screen Depth: 2.98'

Well Total
8.67 Depth (ft.)

Filter Pack
6.37 Length (tt.)

Screen Borehole
4.43 |Lenoth Tots! Depth
: (rt.) 28.1 | (1t.)

Length (ft.)

' 1°8¢1,29°8

. Backfill
19.43

b

Backtill Material: 1/4" Volclay bentonite pellets and slough




WELL
COMPLETION
INFORMATION

QA By/Date M&M L2587

Ltoeatien _Rocky Flats Plant; Solar Ponds Area Well No. _B210389

Coordinates __N 38710.01 B 22016.16 (RFP) Elevation: Ground Surtace _5873.2'

Total Depth: Weit24:35" Top of Casing _ 5875.32"
Borehole 28.5"

Formatien of Completion . Weathered Claystone )

Casing Material Schedule 40 PVC Casing Diameter _4 1/2" 0.D.

Screen -.t.ﬂu. Schedule 40 10-slotted PVC Surface c.."".o‘ meter 8 5/8" 0.D.

Date Imstalleg _04/24/1989 Approved By

instalied By K.E. Miller Site Manager

Geologist ’

CEARP Manager
Comments _Set stainless steel centralizer from 22.75' to 24.0' below ground surface

3.0' Protective casing stick-up

Top of Casing 2.12'

Ground Surface
772777777777 / TllTrr

Surface Casing
2.0 Depth (ft.

Surface Seal
Material:

Volclay grout

Surtfasce
10.6_|Comgtn (14, =
> Diameter:
7 1/4"

Bentenite
2.0 Seal
: Length (ft.)

Filter Material: —-——{
16-40 Silica -

sand

W 9°C1

Top of Screen Depth: 13.61'

Weil Total
24.35 Depth (ft.)

Filter Pack
11.75 |Lemgth (1t.)

Secreoen Borehole
9.46 Length Total Depth
: (1) 28.5 (rt.)

Baekfill
4.5 Ltength (ft.)

Backfill Materiali_1/4" Volclay bentonite pellets

S8BT 6E° YT




well No. P218389

Coersinstes E _22545.47 (RFP)

Total Destn: Well

Comments

WELL
COMPLETION
INFORMATION

N 37842 84

13.77'

Bereneie _22.0"

Casing Material Schedule 40 PVC

Sereen Material Schedule 40 10-slotted PVC

Date tastailted __11/08/1989

instalied BY

Ejesation: Grosnd Sertsee 5956.2'

Tos

Fermatien of Compiletion cky Flats Alluvium

of Casing 5958.45'

Casing Diameter

Surtace Casing
Approved By

2 3/8" 0.D.
Diameser > /8" 0.D.

Site Manager

Geotogist
Stainless steel centralizer set from 13.55' to 12.55' below ground surface
2.64' Protective casing stick up
Yoo ot Casng 9 94!
alound Surtsee ‘
7707777008777 / 7 Ilﬁf’]fl"l’lft
Suriase Seal Surtase Casing
Materiat: 2.36 Denth "k1
velclay orout 1
Ssrtase
5.1 sesi
. Length (12.)|
. -Borenele
l ~ Diametar:
T oA hz 1/4" :
———Senie8ite | o
seal . -
Ll‘i——’l..l."l (rtaie "
Filter Materiai: —'-—u

16-40 Silica
san

7.0

’

Filter Pagck
Lenetn (L.}

091

1

i 13.\77 i

Sereoeon

Length
444 (1e.)

i |Basxfill
8.0 iLeneth (1L,
———

|

N
N
&

Too of Sereen Destn: 8.06'

wWelil Total

Denth (f2.)

| ] Boreneite
Totat Demth
22.0 (1.}

—

-~
Bacxill Mmateriat_L/4" Volclay bentonite pellets, slough and sand



APPENDIX C

GROUND WATER LEVEL DATA
SOLAR PONDS AREA

¢ Ground water level data from RFEDS database

RFPawb.r

10/130/91



[ Well | Date | Water izvel [Water Level | Water Level |

2686 27-Jan-86 5964.89
. 12-Sep-86 5965.15
13-Sep-86 5964.95
15-Sep-86 5965.04
16-Sep-86 5964.86
17-Sep-86 5964.85
18-Sep-86 5964.82
13-Oct-86 5964.63
12-Nov-86 5964.89
26-Nov-86 5965.17
01-Jan-87 5965.78
T 25-Feb-87 5965.95
08-May-87 5967.01
03-Jun-87 5966.24
08-Jul-87 5966.29
04-Aug-87 5965.69
27-Aug-87 5965.79
03-Sep-87 5966.29
21-Oct-87 5964.99
09-Nov-87 5964.89
21-Dec-87 5964.89
27-Jan-88 5964.89
29-Feb-38 5965.69
21-Mar-88 5965.79
18-Apr-88 5966.09
17-May-88 5965.69
15-Jun-88 5965.69
15-Jul-88 5965.49
18-Aug-88 5965.39
15-Sep-88 5965.39
. 22.0ct-88  5965.09
15-Nov-88 5964.89
15-Dec-88 5965.49
15-Jan-89 5964.99
24-Feb-89 5965.29
31-Mar-89 5965.29
27-Apr-89 5965.69
26-May-89 5965.69
30-Jun-89 5965.69
28-Jul-89 5965.32
30-Aug-89 5965.33
11-Sep-89 5965.23
07-Nov-89 NA
17-Jan-90 5964.92
19-Feb-90 5964.77
24-Apr-90 5966.53
03-May-90 5966.12
03-May-90 5966.12
10-Jul-50 5965.31
26-Jui-90 5965.40
10-Aug-90 5965.23
05-Sep-90 5964.96
01-Oct-90 5964.91
02-Nov-90 5964.58
12-Dec-90 5964.59
04-Jan-91 5964.29
07-Jan-91 5964.25
10-Jun-91 5965.69



[Well [Date TWaier Level [Waier Level | Water Level ]

03-Jul-91 5965.31

. 23-Jul-91 5965.07
02-Aug-91 5965.00

04-Sep-91 5965.01

2886 12-Sep-86 5953.23
13-Sep-86 5953.10
15-Sep-86 5953.41
16-Sep-86 5952.99
17-Sep-86 5952.97
18-Sep-86 5953.14

o 13-Oct-86 5954.67
26-Nov-86 5955.26
01-Jan-87 5954.98
25-Feb-87 5956.77
19-Mar-87 5960.52
08-May-87 5959.39
03-Jun-87 5958.04
08-Jul-87 5958.12
04-Aug-87 : . 5956.37
03-Sep-87 5955.77
21-Oct-87 5954.87
09-Nov-87 5955.07
22-Dec-87 5955.07
27-Jan-88 5957.97
29-Feb-88 : 5958.17
21-Mar-88 5957.97
18-Apr-88 5958.07
17-May-88 5957.47
15-Jun-88 5957.67
. 15-Jul-88 5957.57
, 18-Aug-88 5957.27
15-Sep-88 5956.97
22-0ct-88 5956.27
15-Nov-88 5955.37
15-Dec-88 5955.27
15-Jan-89 5954.97
24-Feb-39 5955.87
31-Mar-89 5955.87
27-Apr-89 5956.47
26-May-89 5957.57
30-Jun-89 5951.77
28-Jul-89 5956.74
30-Aug-89 5956.64
11-Sep-89 5958.35
30-Oct-89 5956.57
17-Jan-90 5955.27
13-Feb-90 5955.02
24-Apr-90 5958.87
15-May-90 5958.07
15-May-90 5958.07
10-Jul-90 5956.99
03-Aug-90 5956.93
10-Aug-90 5956.63
05-Sep-90 5956.16
01-Oct-90 5955.711
02-Nov-90 5955.16
13-Nov-90 5956.26



[ Well | Date [ Water Level TWater Level | Water Levet |

04-Jan-91 5954,78
‘ 23-Apr-91 5955.34
07-Jun-91 5957.78
10-Jun-91 5957.64
03-Jul-91 5956.79
23-Jul-91 5956.39
02-Aug-91 5956.29
04-Sep-91 5955.82
3086 12-Sep-86 594529
13-Sep-86 5945.68
15-Sep-86 5948.95
16-Sep-86 5947.95
17-Sep-86 5948.75
18-Sep-86 5948.96
19-Sep-86 5949.48
13-Oct-86 5952.55
26-Nov-86 595141
01-Jan-87 5948.29
25-Feb-87 5951.72
23-Mar-87 5953.04
08-May-87 5952.83
03-Jun-87 5952.00
08-Jul-87 595192
04-Aug-87 5951.12
03-Sep-87 5951.52
23-Sep-87 5951.52
21-Oct-87 5951.22
09-Nov-87 5951.12
17-Nov-87 5951.12
. 22-Dec-87 595122
~ 01-Feb-88 ' 5951.72
29-Feb-88 5952.52
21-Mar-88 5952.62
18-Apr-38 595272
15-Jun-88 595232
15-Jul-88 5951.82
18-Aug-88 5951.72
15-Sep-88 595192
22-0Oct-88 5952.02
15-Nov-88 5951.82
15-Dec-88 595222
15-Jan-89 5951.42
24.Feb-89 5952.12
31-Mar-89 5953.52
27-Apr-89 595322
26-May-89 . 5953.22
30-Jun-89 5953.12
28-Jul-89 595227
30-Aug-89 5952.17
12-Sep-89 5952.33
08-Nov-89 5952.15 -
17-Jan-90 5952.02
07-Feb-90 5952.09
25-Apr-90 5953.04
31-May-90 5952.61
31-May-90 5952.61
10-Jui-90 . 595197



I Well { Date [ Water Level | Water Level | Water Level |

14-Aug-90 5952.20
02-Oct-90 ' 595145
04-Jan-91 5952.01
29-Apr-91 5952.27
29-May-91 5953.67
05-Jul-91 5952.69

06-Aug-91 5951.77



{Well { Date | Water Level | Water Level | Water Level |

2786 30-Sep-86 5852.71
01-Oct-86 5833.33
13-Oct-86 5833.45
17-Oct-86 5834.52
21-0Oct-86 5836.43
28-Oct-86 5839.76
05-Nov-86 5840.83
07-Nov-86 5832.33
26-Nov-86 - 5847.9
01-Jan-87 5885.22
25-Feb-87 5864.89

19-Mar-87 5902.68
08-May-87 5856.39
03-Jun-87 5875.71
08-Jul-87 5848.78
04-Aug-87 5871.53
03-Sep-87 5889.43
22-Sep-87 5896.33
21-Oct-87 5863.23
09-Nov-87 5876.83
22-Dec-87 5893.83
27-Jan-88 5881.13
29-Feb-88 5893.43
21-Mar-88 5899.53
18-Apr-88 5864.63
17-May-88 5884.53
15-Jun-88 5868.93
15-Jul-88 5886.83

- 18-Aug-88 5892.13
15-Sep-88 5854.33
. 22-Oct-88 5872.43
15-Nov-88 5890.03
15-Dec-88 5840.43
15-Jan-89 5879.13
24-Feb-89 5889.93
31-Mar-89 5893.33
27-Apr-89 5878.73
26-May-89 5888.03
30-Jun-89 5873.43
28-Jul-89 5887.53
30-Aug-89 5896.64
11-Sep-89 5900.49
30-Oct-89 5878.51
17-Jan-90 5882.11
13-Feb-90 5892.82
24.Apr-90 5884.73
14-May-90 5837.43
14-May-90 583743
10-Jul-90 5877.85
03-Aug-90 5888.50
01-Oct-90 5880.37
13-Nov-90 5896.32
04-Jan-91 5876.02
24-Apr-91 5906.58
10-Jun-91 5869.28
03-Jul-91 5853.01
23-Jul-91 5868.81



| Well | Date [ Water Level | Water Level | Water Level |

B208189 31-Aug-89 5913.77
12-Sep-89 5909.00
17-Jan-90 5915.84
21-Feb-90 5917.28
11-Apr-90 5917.21
25-May-90 5919.69
25-May-90 5919.69
10-Jut-90 5912.45
03-Aug-90 5914.08
02-Oct-90 5913.30
12-Nov-90 5915.81
02-Jan-91 5912.39
21-Jan-91 3913.67
01-Apr-91 5913.70
18-Apr-91 5914.68
02-Jul-91 5916.31
09-Jul-91 5916.66
P208889 12-Sep-89 5858.58
19-Sep-89 5859.84
17-Jan-90 5864.02
05-Feb-90 5867.68
25-Apr-90 5862.15
22-Jun-90 5852.90
22-Jun-90 5852.90
10-Jul-90 5848.05
16-Aug-90 5857.87
02-Oct-90 5856.48
17-Dec-90 5851.33
04-Jan-91 v 5852.88
25-Mar-91 5866.97
06-Jun-91 5860.84
03-Jul-91 5852.84

30-Jul-91 5856.64



Page #: 00001 Date: 09/24/91

. Well No Depth Date

1486 9.8 19~ JAN-00
1486 20.9  05-SEP-86
1486 18.79  08-SEP-36
1486 25.22 09-SEP-86
1486 31.12  11-SEP-86
1486 34.23  12-SEP-86
1486 32.84  13-SEP-86

1486 25.68  17-SEP-86
1486 12.91  13-0CT-86
1486 10.64  26-NOV-86
1486 9.67  01-JAN-87
1486 9.67  02-MAR-87
1486 9.85  01-APR-87
1486 10.77  06-MAY-87
1486 10.39  01-JUN-87
1486 10.9  08-JuL-87
1486 10.9  05-AUG-87
1486 10.5  28-SEP-87
1486 16.2  03-NOV-87
1486 9.7  08-DEC-87
1486 9.3 07-JAN-88
1486 9.4 04-FEB-88
1486 9.6 14-MAR-88
1486 10.1  11-APR-88
1486 10.2  12-MAY-88
1486 57.4  15-JUN-88
1486 10.9  15-4uL-88

‘ 1486 10.9  18-AUG-88
1486 10.8  15-SEP-88
1486 10.4  22-0CT-88
1486 10 15-NOv-88
1486 18 15-DEC-88
1486 9.5 15- JAN-89
1486 9.5 17-FEB-89
1486 10 10-MAR-89
1486 10.2  25-APR-89
1486 10.3  12-MAY-89
1486 10.8  30-JUN-89
1486 11.61  21-JUL-89
1486 10.88  11-AUG-89
1486 13.44  12-SEP-89
1486 9.7  29-NOV-89
1486 9.8 17- JAN-90
1486 9.58  20-MAR-90
1486 10.53  11-APR-90
1486 37.42  04-MAY-90
1486 37.42  04-MAY-90
1486 11.05  10-JUL-90
1486 11.08  19-JUL-90
1486 10.80  02-0CT-90
1486 10.52  26-0CT-90
1486 9.81  02-JAN-91
1486 9.86  14-MAR-91
1486 10.71  01-APR-91
1486 10.48  23-APR-91
1486 11.01  02-JuL-91

1486 10.98  11-JUL-91
1686 12.66 02-SEP-86



page #: 00002

Well No

1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686
1686

Depth

VDo WNWN

[N SEV. V.V IRV IRV IV IY. N

o
©

Date: 09/24/91

Date

03-SEP-86
04-SEP-86
05-SEP-86 .
06-SEP-86
08-SEP-86
09-SEP-86
10-SEP-86
11-SEP-86
12-SEP-86
13-SEP-86
13-SEP-86
18-SEP-86
13-0CT-86
26-NOV-86
01-JAN-87
01-FEB-87
01-APR-87
06-MAY-87
01-JUN-87
08-JUL-87
06-AUG-87
01-sEP-87
28-SEP-87
03-n0v-87
08-DEC-87
07-JAN-88
04-FEB-88
14-RAR-88
11-APR-88
12-MAY-88
15- JUN-88
15-JUL-88
18-AUG-88
18-MIG-88
15-SEP-88
22-0CT-88
15-n0V-88
15-DEC-88
15-JAN-89
17-FEB-89
10-MAR-89
26-APR-89
12-MAY-89
30- Jun-89
21-JUL-89
11-AUG-89
" 13-SEP-89
13-NOV-89
17- JAN-90
16-MAR-90
11-MAY-90
11-KAY-90
10-JUL-90
25-SEP-90
02-0CT-90
22-0CT-90
02-JAN-91
14-MAR-91



pPage #: 00003

2386

2386

2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2386
2586
2586
2586

Depth

6.90
6.22
6.92
6.99
80.8
80.45
78.7
80.3
107.75
9N.79
113.25
115.61
113.22
93.92
79.25
3
104.38
94.02

" 113.05

98.6
87.8
87.8
95.1
94.9
94.5
95
89.7
104.9
93.6
103.6
93
88.5
105.9
98.1
26.1
105
79.5
78.1
89.1
55.67
47.2
91.42
71.81
102.96
91.55
91.55
97.17
85.45
95.27
80.73
93.82
62.56
101.51
103.44
92.27
71.05
77.93
71.42

Date: 09/24/91

Date

came

01-APR-91
23-APR-91
02-JuL-91
09-JuL-91
11-SEP-89
10-NOV-89
17-JAN-90
08-FEB-90
01-0CT-86
17-%0v-86
18-NOV-86
19-NOV-86
25-Nov-86
01-JAN-87
25-FEB-87
18-MAR-87
08-MAY-87
03-JuN-87
08-4uL-87
04-AUG-87
03-5ep-87
23-sep-87
28-0CT-87
09-NOV-87
21-DEC-87
29-FEB-88
21-MAR-88
18-APR-88
17-MAY-88
15-JuN-88
15-JuL-88
18-AUG-88
15-SEP-88
22-0CT-88
15-NOV-88
15-DEC-88"
24-FEB-89
31-mAR-89
27-APR-89
12-SEP-89
06-NOV-89
17-JAN-90
22-MAR-90
25-APR-90
25-MAY-90
25-MAY-50
11-JUL-90
13-AUG-90
02-0CT-90
14-NOV-90
04~ JAN-91
24-APR-91
30-MAY-91
03-JuL-91
31-3UL-N
30-SEP-86
01-0CT-86
13-0CT-86



Page #: 00004 Date: 09/24/91

. Well No Depth Date

2586 76.73  21-0CT-86
2586 74.59  28-0CT-86
2586 74.26  05-HOV-86
2586 78.65  06-NOV-86
2586 79.52  O7-MOV-86
2586 71.9  26-NOV-86
2586 31.83  01-JAN-87
. 2586 23.92  25-FEB-87
2586 21.75  18-MAR-87
2586 .  35.38  08-MAY-87
2586 27.25  03-JUM-87
2586 7.7 08-JUL-87
2586 2.7 04-AUG-87
2586 32.6  27-AUG-87
2586 31.4  03-SEP-87
2586 28.6  09-NOV-87
2586 8.4 21-DEC-87
2586 21 11-JAN-88
2586 34.6  29-FEB-88
2586 27.8  21-MAR-88
2586 40.7  18-APR-88
2586 28.6  17-MAY-88
2586 45.2  15-JuN-88
2586 3 15-JuL.-88
2586 27.3  18-AUG-88
2586 58.1  15-SEp-88
2586 41.6  22-0CT-88
. 2586 27.8  15-Nov-88
2586 72.6  15-DEC-88
2586 .5 15-JAN-89
2586 27.6  24-FEB-89
2586 25.9  31-MAR-89
2586 35.9  27-APR-89
2586 29.4  26-MAY-89
2586 41.5  30-JuN-89
2586 30.31  28-JuL-89
2586 25.15  30-AUG-89
2586 67.23  11-SEP-89
2586 35.52  08-NOV-89
2586 30.75  17-JAN-90
2586 2.4 22-FEB-90
2586 35.00  24-APR-90
2586 26.87  25-MAY-90
2586 26.87  25-MAY-90
2586 41.52  10-JuL-90
2586 26.16  28-AUG-90
2586 48.15  01-0CT-90
2586 42.19  10-0CT-90
2586 28.18  04-JAN-91
2586 27.76  07-JAN-91
2586 22.58  10-JuN-91
2586 60.32  03-JuL-91
2586 .22 23-JuL-91
2786 111.22 30-SEP-86
2786 130.6  01-0CT-86
2786 130.48 13-0CT-86

2786 129.41 17-0CT-86
2786 127.5 21-0CT-86



Page #: 00005 Date: 09724791

. Well No Depth Date

2786 124.17 28-0CT-86
2786 123.1  05-NOV-86
2786 131.6 07-NOV-86
2786 115.94 26-NOV-86
2786 78.71  01-JAN-87
2786 99.06 25-FEB-87
2786 61.25 19-MAR-87
- 2786 107.04 08-MAY-87
2786 88.22 03-Jun-87
2786 115.15 08-JuL-87
2786 92.4 04-AUG-87
2786 74.5 03-SEp-87
2786 67.6 22-SEP-87
2786 100.7 21-0CT-87
2786 87.1 09-NOV-87
2786 70.1 22-DEC-87
2786 82.8 27-JAN-88
2786 70.5 29-FEB-88
2786 64.4  21-MAR-88
2786 99.3 18-APR-88
2786 79.4 17-MAY-88
2786 95 15-JuN-88
2786 7A 15-JuL-88
2786 71.8 18-AUG-88
2786 109.6  15-SEP-88
2786 9.5 22-0CT-88
2786 73.9 15-NOv-88
. : 2786 123.5 15-DEC-88
2786 84.8 15-JAN-89
2786 74 24-FEB-89
2786 70.6 31-MAR-89
2786 85.2 27-APR-89
2786 5.9 26-MAY-89
2786 90.5 30-JuN-89
2786 76.4 28-JuL.-89
2786 67.29  30-AUG-89
2786 63.44 11-SEP-89
2786 85.42 30-0CcT-89
2786 81.82 17-JAN-90
2786 71.11  13-FEB-90
2786 79.20 24-APR-90
2786 126.50 14-MAY-90
2786 126.50 14-MAY-90
2786 86.08 10-JuUL-90
2786 75.43  03-AUG-90
2786 83.56 01-0CT-90
2786 67.61  13-NOV-90
2786 87.91  04-JAN-91
2786 57.35  24-APR-91
2786 94.65 10-JuN-91
2786 110.92 03-JuL-91
2786 95.12  23-JuL-9N
3286 54 22-SEP-86
3286 66.36 13-0CT-86
3286 103.5 17-0CT-86
3286 101.52 21-0CT-86

’ 3286 89.67 28-0CT-86
3286 89.2 04-NOv-86



Page #: 00006

Weli No

3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3286
3486
3486
3486
3486
3486
3486

Depth

112.6
119.77
115.89
72.32
54.92
53.77
53.33
110
64.33
55.74
82.1
57
54.4
58.3
54.4

-54.4

56.1
54.8
54
54.7
57.2
55.7
543
53.8
61.7
55.8
54.1
74.5
54.5
53.7
53.5
54.7
53.8
59.5
54.25
53.6
53.5
54.65
54.14
53.16
55.51
65.51
53.93
58.42
55.10
54.30
53.03
57.55
59.06
54.71
53.12
53.12
22.38
22.4
22.63
22.77
23.48
26.25

Date: 09/24/91

Date

05-NOv-86
06-NOV-86
07-Nov-86
26-Nov-86
01-JAN-87
25-FEB-87
B-r-87
24-MAR-87
08-MAY-87
03- JM-87
08- L -87
04-AUG-87
03-SEP-87
21-0CT-87
09-MOv-87
17-N0V-87
22-0eC-87
01-FEB-88
29-FEB-88
21-mAR-88
18-APR-88
15-00N-88
15- JuL-88
18-AUG-88
15-SEP-88
22-0cT-88
15-Mov-88
15-DEC-88
15- JAN-89
24-FEB-89
31-mR-89
27-APR-89
26-MAY-89
30- AUN-89
28-2uL-89
30-AUG-89
12-s€pP-89
14-N0V-89
17- 3A%-90
12-MAR-90
25-APR-90
10- UL-90
31-A6-90
02-0CT-90
23-0c1-90
04-JAN-91
25-APR-91
30-MAY-91
03-L-91
06-AUG-91
21-am-92
21-am-92
05-SEP-86
08-SEP-86
09-SEP-86
10-SEP-86
11-SEP-86
12-SEP-86



Page #: 00007 Date: 09/24/91

. Well No Depth Date

3486 22.96 13-0CT-86
3486 22.77  26-NOV-86
3486 22.38  01-JAN-87
3486 22.17 01-FEB-87
3486 22.05 17-MAR-87
3486 21.98  08-MAY-87
3486 22.8 02-JuN-87
3486 21.65 07-JuL-87
3486 22.1 27-JuL-87
3486 22.4 04-AUG-87
3486 22.2 01-SEP-87
3486 22.4 29-SEP-87
3486 23.5 03-Nov-87

3486 22.26 01-DEC-87
3486 23.3 21-DEC-87
3486 22.1 11-JAN-88
3486 22 29-FEB-88
3486 22 21-MAR-88
3486 21.9 18-APR-88
3486 22.2 16-MAY-88
3486 21.9 15-JUN-88
3486 21.9 15-JuL-88
3486 22 18-AUG-88
3486 22.1 15-SEP-88
3486 22.2 22-0CT-88
3486 22.3 15-NOV-88
3486 22.2 15-DEC-88
. 3486 21.9 15-JAN-89
3486 21.9 24-FEB-89
3486 21.9 31-MAR-89
3486 21.7 27-APR-89
3486 21.6 26-MAY-89
3486 21.6 30-JuN-89
3486 21.66 2B-JuL-89
3486 21.62  30-AUG-89
3486 21.65 12-SEP-89
3486 21.8 29-NOv-89
3486 21.75  17-JAN-90
3486 21.7 24 - JAN-90
3486 21.20  11-APR-90
3486 21.25 21-MAY-90
3486 21.25 21-MAY-90
3486 21.42  11-JUL-90
3486 21.40 30-J0uL-90
3486 21.62  03-0CT-90
. 3486 22.71  18-0CT-90
3486 21.73  02-JAN-91
3486 21.49  14-MAR-91
3486 21.78  01-APR-91
3486 21.51 22-APR-91
3486 21.36 03-J4uL-91
3486 21.38  08-JuL-91
3987 85.93 25-APR-90
3087 109.64 22-JUN-90
3987 109.64 22-JUN-90
3987 109.84 10-JUL-90
. 3987 94.52  16-AUG-90
3987 96.69 02-0CT-90



Page #: 00008

Depth

114.30
109.41
75.75
98.90
105.03
94.25
90.67
89.41
85.23
81.57
87.10
96.35
96.35
101.20
91.38
92.77
97.92
96.37
82.28
88.41
96.41
92.61

Date: 09/24/91

Date

17-DEC-90
04-JAN-91
24-APR-91
05-JuN-91
03-JuL-99
30-dut-9
12-SEP-89
19-SEP-89
17-JAN-90
05-FEB-90
25-APR-90
22-JuN-90
22-JUN-90
10-JuL-90
16-AUG-90
02-0CT-90
17-DEC-90
04~ JAN-91
25-MAR-91
06-JUN-91
03-Jut-9N
30-JuL-91



Page #: "00001 w—.—w I \ I’ S ‘q ™ W g( S%\kk\l\e

. Well No Depth Date

0260 @ 01-FEB-82
0260 1% 01-MAY-82
0260 20 01-AUG-82
0260 13 01-DEC-82
0260 16 01-FEB-83
0260 3 01-JUN-83
0260 15 12-AUG-83
. 0260 18 15-NOV-83
0260 -1 01-JUN-84
0260 -1 01-MAR-85
0260 . 3.43  27-MAR-85
0260 5.81  28-AUG-86
0260 19.05 29-AUG-86
0260 20.65 02-SEP-86
0260 21.71  03-SEP-86
0260 21.57 04-SEP-86
0260 21.16  06-SEP-86
0260 20.49  10-SEP-86
0260 8.25  01-JAN-87
0260 6.77  01-FEB-87
0260 1.5 19-MAR-87
0260 2.6 08-MAY-87
0260 12.4  08-JuUL-87
0260 5.7 23-SEP-87
0260 15 21-0CT-87
0260 12.5  09-NOV-87
0260 12.3  22-DEC-87
. 0260 15.1  01-FEB-88
0260 12.1  29-FEB-88
0260 17.3  21-MAR-88
0260 12.5  18-APR-88
0260 7.2 16-MAY-88
0260 6 - 15-JUN-88
0260 5.5 15-JuL-88
0260 5.6 18-AUG-88
0260 15.3  15-SEP-88
0260 11.8  22-0CT-88
0260 7 15-Nov-88
0260 18 15-DEC-88
0260 8 15- JAN-89
0260 7.6 264-FEB-89
0260 1.7 31-MAR-89
0260 4.1 27-APR-89
0260 4.8 26-MAY-89
. 0260 4.7 30- JUN-89
0260 4.96  28-JUL-89
0260 4.97  30-AUG-89
0260 5.62  27-NOV-89
0260 12.7  17-JAN-90
0260 5.99  09-MAR-90
0260 2.88  26-APR-90
0260 4.70  06-JUN-90
0260 4.70  06-JUN-90
0260 13.31  10-JUL-90
0260 5.61  14-AUG-90

0260 7.3 02-0CT-90

0260 5.93 29-0CT-90
0260 8.16 08- JAN-91



page #: 00002

Well No

0260
0260
0260
0260

0460
0460

0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460
0460

0460
0460
0460

Depth

19.00
2.96

14.76
10.98

.
w

.
W W
—_

NV SNV NNWM SN

.
0 [V I

DWW SO NN NV
. . .
E oSV BN V]

wn
.
rS

6.31
7.59
.7

3.1
3.54
3.54
4.92
6.57

Date: 09/24/91

Date

scew

29-APR-91
12-JuN-91
05-JuL-91
01-AUG-91
01-FEB-82
01-MAY-82
01-AUG-82
01-DEC-82
01-JuN-83
10-AUG-83
01-SEpP-83
01-nov-83
01-MAY-84
01-JUN-84
01-MAR-85
27-MAR-85
01-JUL-85
28-AUG-86
29-AUG-86
02-SEP-86
03-SEP-86
01-JAN-87
01-FEB-87
19-MAR-87
08-MAY-87
08-JuL-87
10-SEP-87
21-0CcT-87
09-NOV-87
22-DEC-87
27-JAN-88
29-FEB-88
21-MAR-88
18-APR-88
17-MAY-88
15-JUN-88
15-JUL-88
18-AUG-88
15-SEP-88
22-0CT-88
15-NOV-88
15-DEC-88
15-JAN-89
24-FEB-89
31-MAR-89
27-APR-89
26-MAY-89
30-JUN-89
28-JuUL-89
30-AUG-89
15-NOV-89
17-JAN-90
15-MAR-90
30-APR-90
11-MAY-90
11-MAY-90
10-JUL-90
20-AUG-90



page #: 00003 Date: 09/24/91

. well No Depth Date

0460 6.34 03-0CT-90

0460 6.85 01-80V-90
0460 7.84 08-JAN-91
0460 6.90 26-APR-91
0460 4.60 10-JUN-91
0460 5.29 03-JuL-9
0460 5.14 05-AUG-91
. 1386 -1 27-AJG-86
1386 -1 03-SEP-86
1386 -1 13-0CT-86
1386 11.15  26-NOV-86
1386 9.71 01-JAN-87
1386 9 02-MAR-87
1386 9.67 01-APR-87
1386 9.67 046-MAY-87
1386 9.04 01-4m-87
1386 9.6 08-JuL-87
1386 . 9.1 - 04-AUG-87
1386 10 01-SEp-87
1386 9.4 28-5&p-87
1386 8.8 03-NOV-87
1386 9.7 08-DEC-87
1386 7.8 07-JAn-88
1386 7.7 04-FEB-88
1386 7.2 14-MAR-88
1386 8.4 11-APR-88
1386 7.9 12-MAY-88
. 1386 8.7 15-Jun-88
1386 8.4 15-JuL-88
1386 8.3 18-AUG-88
1386 9.4 15-SEP-88
1386 9 22-0CT-88
1386 7.2 15-NOV-88
1386 6.6 15-DEC-88
1386 5.7 15-JAN-89
1386 5.5 17-FEB-89
1386 4.7 10-MAR-89
1386 5.5 25-APR-89
1386 5.6 12-MAY-89
1386 6.2 15-JUN-89
1386 6.64 14-JUL-89
1386 6.9 11-AUG-89
1386 8.92 12-SEpP-89
1386 8.86 13-nov-89
1386 5.5 17-JAN-90
1386 5.44 22-FEB-90
1386 4.37 11-APR-90
1386 5.82 25-KAY-90
1386 5.82 25-RAY-90
1386 7.67 10-JuL-90
1386 7.32 02-AUG-90
1386 11.00 07-AUG-90
1386 9.92 11-SEP-90
1386 7.72 03-0CT-90
1386 6.20 15-0CT-90

1386 5.74 07-80V-90

‘ 1386 5.52  06-DEC-90
1386 5.20  02-JAN-91



Page #: ‘00004 Date: 09/24/91

. Well No Depth Date

1386 5.50 14-MAR-91
1386 5.58 01-APR-91
1386 5.48 23-APR-91
1386 5.57 06-MAY-91
1386 4.98 06-JUN-91
1386 6.29 02-JuL-91
1386 6.31 15-JUL-91
.o 1386 8.83 07-AUG-91
1386 6.49 05-SEP-91
1586 7.05 04-SEP-86
1586 7.17 05-SEP-86
1586 7.05 06-SEP-86
1586 6.67 08-SEP-86
1586 6.6 13-0C7-86
1586 6.89 26-NOV-86
1586 6.67 01-JAN-87
1586 6.4 01-FEB-87
1586 4.96 01-APR-87
1586 5.44 06-MAY-87
1586 6.71 01-JUN-87
1586 6.7 08-JuL-87
1586 7.1 04-AUG-87
1586 7 05-AUG-87
1586 6.8 01-SEP-87
1586 7.1 28-SEP-87
1586 6.8 03-NOvV-87
1586 6.7 08-DEC-87
. 1586 6.7 07-JAN-88
1586 6.7 04-FEB-88
1586 6.6 14-MAR-88
1586 6.7 11-APR-88
1586 6.8 12-MAY-88
1586 7 15-JUN-88
1586 7 15-JUL-88
1586 7.4 18-AUG-88
1586 7.3  15-sep-88
1586 7.1 22-0CT-88
1586 7 15-NOV-88
1586 7 15-DEC-88
1586 6.9 15-JAN-89
1586 6.8 17-FEB-89
1586 6.4 10-MAR-89
1586 6.4 25-APR-89
1586 6.3 12-MAY-89
1586 7 30- JUN-89
1586 7.21 21-JUL-89
1586 7.25 11-AUG-89
1586 6.78 12-SEP-89
1586 7.08 16-NOV-89
1586 6.87 17-JAN-90
1586 6.81 23-FEB-90
1586 5.44 11-APR-90
1586 . 6.26 04-MAY-90
1586 6.26 04-MAY-90
1586 6.81 10-JUL-90

1586 7.03 19-JuL-90

1586 7.13 02-0CT-90
1586 7.04 10-0CT-90



page #: 00005 Date: 09/24/91

. Well No Depth Date

1586 6.98  02-JAN-91
1586 6.73  04-MAR-91
1586 6.36  01-APR-91
1586 6.47  18-APR-91
1586 6.9  02-2L-91
1586 6.75  11-a0L-91
1786 5.4 12-MAY-09

L1786 6.49  02-SEP-86
1786 6.56  05-SEP-86
1786 6.5  06-SEP-86
1786 6.22  08-SeP-86
1786 6.31  09-SEP-86
1786 6.46  17-SEP-86
1786 6.5  19-SEP-86
1786 6.33  22-seP-86
1786 6.43  25-SEP-86
1786 6.1 13-0CT-86
1786 6.35  26-Mov-86
1786 6.42  01-JAN-87
1786 6.35  01-FEB-87
1786 4.54  01-APR-87
1786 5.1 06-MAY-87
1786 5.8  01-JUN-87
1786 5.7  08-JL-87
1786 6.1  05-AUG-87
1786 6 01-SEP-87
1786 6.3  28-SeP-87

. 1786 6.1  03-Mov-87
1786 6.4  08-DEC-87
1786 6.4  07-JAN-88
1786 6.3  04-FEB-88
1786 6.2 14-WAR-88
1786 5.2 11-APR-88
1786 6.3  12-mav-88
1786 6.3 15-4M-88
1786 6.6  15-am-88
1786 6.6 18-AUG-88
1786 6.2  15-seP-88
1786 6.3  22-0c1-88
1786 6.3 15-NOv-88
1786 6.3  15-DEC-38
1786 6.4  15-JAN-89
1786 6.5  17-FEB-89
1786 6.2 10-MAR-89
1786 6.5  25-APR-89
1786 5.1 12-MAY-89
1786 6.5  30-JUN-89
1786 6.57  21-JL-89
1786 6.67  11-AUG-89
1786 6.06  13-SEP-89
1786 5.74  04-DEC-89
1786 6.61  17-JAN-90
1786 6.23  13-FEB-90
1786 5.36  11-APR-90
1786 6.31  07-MAY-90
1786 6.31  07-MAY-90

1786 6.45 10-JUL-90
1786 6.41 20-JuL-90



page #: 00006 Date: 09/24/91

‘ Well No Depth Date

1786 6.48  07-AUG-90
1786 6.51  11-SEP-90
1786 6.31  02-0CT-90
1786 6.30  12-0CT-90
1786 6.20  06-NOV-90
1786 16.49  06-DEC-90
1786 6.62  02-JAN-91

. 1786 6.17  04-MAR-91
1786 6.83  01-APR-91
1786 6.61  18-APR-91
1786 6.08  06-MAY-91
1786 6.18  06-JUN-91
1786 6.75  02-JUL-91
1786 6.76  09-JUL-91
1786 6.33  07-AUG-91
1786 6.68  05-SEP-91
1886 -1 03-SEP-86
1886 -1 13-0CT-86
1886 -1 26-NOV-86
1886 -1 01-JAN-87
1886 -1 01-FEB-87
1886 -1 01-APR-87
1886 -1 06-KAY-87
1886 -1 01-JUN-87
1886 -1 08-JUL-87
1886 -1 06-AUG-87
1886 -1 01-SEP-87

‘ 1886 -1 28-SEP-87
1886 -1 03-NOv-87
1886 -1 08-DEC-87
1886 -1 07-JAN-88
1886 -1 04-FEB-88
1886 -1 14-MAR-88
1886 -1 11-APR-88
1886 9.3 15-JUN-88
1886 -1 15-JuL-88
1886 9.8  18-AUG-88
1886 -1 15-SEP-88
1886 -1 22-0CT-88
1886 9.8  15-NOV-88
1886 -1 15-DEC-88
1886 -1 15- JAN-89
1886 -1 17-FEB-89
1886 8.2 14-MAR-89
1886 8.1 26-APR-89
1886 8.4 12-MAY-89
1886 -1 30- JuN-89
1886 -1 21-4uL-89
1886 -1 11-AUG-89
1886 -1 12-SEP-89
1886 -1 14-DEC-89
1886 -1 17-JAN-90
1886 7.56  11-APR-90
1886 8.9  24-MAY-90
1886 8.99  24-MAY-90
1886 DRY  11-JUL-90

1886 DRY 07-AUG-90
1886 DRY 10-SEP-90



page #: 00007

Well No

1886
1886
1886
1886
1886
1886
1886
1886
1886
1886
1886

- 1886

1886
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2086
2085
2086
2086
2086
2086
2086
2086
2086
2086
2086

Depth

DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
-1
-1
-1
-1
-1
-1

-1
-1
11.8
12
-1

-1

-1

-1
-1
-1

-1

-1

-1

-1

-1
10.6
-1
-1

-1
-1

-1
12
-1

-1

-1

-1
-1
11.8
-1
-1

-1

-1

-1
11.36
11.58
11.58
11.91
DRY
DRY

Date: 09/24/91

Date

11-SEP-90
02-0CT-90
31-0CT-90
07-N0v-90
06-DEC-90
02-JAN-91
02-JAN-91
02-APR-91
06-MAY-91
10-JUN-91
02-JW.-91
07-AUG-91
05-SEP-91
12-SEP-86
13-0CT-86
26-M0V-86
01-JAN-87
25-FEB-87
24-MAR-87
08-MAY-87
03-JuN-87
08-Jut-87
04-AUG-87
03-Sep-87
264-SEP-87
21-0CT-87
09-NQv-87
17-v-87
22-DEC-87
01-FEB-88
29-FEB-88
21-MAR-88
18-APR-88
16-MAY-88
15-Jun-88
15-JUL-88
18-AUG-88
15-Sep-88
22-0CcT-88
15-NOv-88
15-DEC-88
15’“;89
24-FEB-89
31-MAR-89
27-APR-89
26-MAY -89
30- Jui -89
28-JuL -89
30-AUG-89
11-Sep-89
03-8ov-89
17-JAN-90
26-APR-90
08-MAY-90
08-MAY-90
10-4uL-90
10-AUG-90
23-AUG-90



page #: 00008

Well No

2086
2086
2086
2086
2086
2086
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2187
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286

Depth

DRY
DRY

NA
0.00
7.3

7.2
7.4
7.1
8.4
7.8
8.8
9.7
8.5

7.9
7.6
9.5
9.4
9.2
8.6

5.6
5.4
6.4
6.1
5.94
8.01
7.05
10.35
9.69
8.33
7.50
7.50
8.69
6.42
10.29
8.96
10.95
7.93
8.97
10.27
8.52
8.38
8.52
8.25
8.22
8.28
8.22
7.22
7.35
8.5
7.29
6.17
5.71
6.8

Date: 09/24/91

Date

P

05-SEP-90
02-0CT-90
24-0CT-90
05-JuL-91
05-AUG-91
04-SEP-9N
12-NOV-87
01-DEC-87
22-DEC-87
27-JAN-88
29-FEB-88
21-MAR-88
18-APR-88
17-MAY-88
15-JuN-88
15-Jut-88
18-AUG-88
15-SEP-88
22-0CT-88
15-NOV-88
15-DEC-88
15-JAN-89
24~FEB-89
31-MAR-89
27-APR-89
25-MAY-89
30-JuN-89
28-JuL -89
30-AUG-89
11-SEP-89
10-NOV-89
17-JAN-90
06-FEB-90
24-APR-90
18-MAY-50"
18-MAY-90
10-JUL-90
05-SEP-90
01-0CT-90
11-DEC-90
04-JAN-91
23-APR-91
10-JUN-91
03-JuL-91
05-AUG-91
12-SEP-86
13-SEP-86
15-SEP-86
16-SEP-86
17-SEP-86
19-SEP-86
13-0CT-86
26-NOV-86
01-JAN-87
25-FEB-87
24-MAR-87
08-MAY-87
03-JUN-87



page #: 00009

Well No

2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2286
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486

Depth

6.25
6.8
5.6
5.9

8.4

6.6
7.3
7.2
6.7

6.7

7.7
7.7
8.1
9.4
9.5
9.6
8.2
7.6
7.5
5.9
7.3
8.22
7.04
6.62
8.33
10.26
10.54
7.34
7.60
7.60
8.86
7.87
8.37
8.66
10.61
10.75
7.60
8.21
8.52
-1
-1
-1
-1
-1
-1
-1
-1
8.65
-1
-1
-1
-1
-1
-1

Date: 09/24/M

Date

08-JuL-87
04-AUG-87
27-AUG-87
03-Sep-87
21-0cT-87
09-NOv-87
21-DEC-87
11-JAN-88
29-f£B-88
21-MAR-88
18-APR-88
17-mv-88
15- JUN-88
15-JuL-88
18-AUG-88
15-SEP-88
22-0cT-88
15-NOV-88
15-DEC-88
15- JAN-89
24-FEB-89
31-MAR-89
27-APR-89
25-mAY-89
30- JuN-89
28-JuL-89
30-AUG-89
11-SEP-89
06-Mov-89
17-JAN-90
16-FEB-90
25-APR-90
09-MAY-90
09-MAY-90
11-4uL-90
27-uL-90
02-0CT-90
12-0CT-90
04-JAN-91
07- JAN-91
29-MAY-91
03-JuL-91
30-JuL-91
16-SEP-86
13-0cT-86
26-NOv-86
01-JAN-87
25-FEB-87
18-MAR-87
08-MAY-87
03- JUN-87
08- JuL-87
04-AUG-87
03-S£p-87
24-SEP-87
28-0CT-87
09-Nov-87
21-DEC-87



page #: 00010

Well No

2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2486
2686
2486
2486
2486
2486
2486
2686
2486
2486
2486
2486
2486
2486
2486
2486
2486
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686
2686

| 2686

2686

Depth

-1

-1

-1
8.7
8.2
-1
8.7
8.7
-1

-1
8.7
8.4
-1

-1

-1
8.7
-1

-1

-1
8.58
-1

-1
8.55
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
ﬁi'ti
DRY
7.36
7.51
DRY
DRY
DRY
11.6
11.34
11.54
11.45
11.63
11.64
11.67
11.86
11.6
11.32
10.71
10.54
9.48
10.25
10.2
10.8
10.7
10.2
1.5

Date: 09/24/91

Date

11-JAN-88
29-FEB-88
21-MAR-88
18-APR-88
15-Jun-88
15-Rit.-88
18-AUG-88
15-SEP-88
22-0CT-88
15-NOV-88
15-DEC-88
15-JAN-89
24-FEB-89
31-MAR-89
27-APR-89
26-MAY-89
30-JuN-89
28-JuL-89
30-AuG-89
11-SEP-89
06-Kov-89
17-JAN-90
25-APR-50
20-MAY-90
20-MAY-90
11-JuL-90
10-AUG-90
22-AUG-90
05-Sep-90
02-0CT-90
01-NOV-90
02-NOV-90
04-JAN-91
24-APR-91
07-JUN-91
11-JUN-91
03-JuL-91
02-AUG-91
04-SEP-91
27- JAN-86
12-SEP-86
13-SEP-86
15-SEP-86
16-SEP-B6
17-SEP-B86
18-SEP-86
13-0CT-86
12-NOV-86
26-NOV-86
01-JAN-87
25-FEB-87
08-MAY-87
03-JuN-87
08-JuL-87
04-AUG-87
27-AUG-87
03-Sep-87
21-0CT-87



Page #: 00011 Date: 09/24/91

‘ Wel l’ No Depth Date

2686 11.6  09-NOV-87
2686 11.6  21-DEC-87
2686 11.6  27-JAN-88
2686 10.8  29-FEB-88
2686 10.7  21-MAR-88
2686 10.4  18-APR-88
2686 10.8  17-MAY-88
. 2686 10.8  15-JUN-88
2686 1 15-JuL-88
2686 1.1 18-AuG-88
2686 1.1 15-5eP-88
2686 1.4 22-0cT-88
2686 11.6  15-NOV-88
2686 1 15-DEC-88
2686 1.5 15-JAN-89
2686 11.2 - 26-FEB-89
2686 1.2 31-MAR-89
2686 10.8  27-APR-89
2686 10.8  26-MAY-89
2686 10.8  30-JuN-89
2686 11.17  28-4uL-89
2686 11.16  30-AUG-89
2686 11.26  11-SEP-89
2686 -1 07-Nov-89
2686 11.57  17-JAN-90
2686 11.72  19-FEB-90
2686 9.96  24-APR-90
. - 2686 10.37  03-MAY-90
2686 . 10.37  03-MAY-90
2686 11.18  10-JUL-90
2686 11.09  26-JuL-90
2686 11.26  10-AUG-90
2686 11.53  05-SEP-90
2686 11.58  01-0CT-90
2686 11.91  02-NOV-90
2686 11.90  12-DEC-90
2686 12.20  04-JAN-91
2686 12.26  07-4AN-91
2686 10.80  10-JUN-91
2686 11.18  03-JuL-91
2686 1142 23-4UL-91
2686 1149 02-AUG-91
2686 11.48  04-SEP-91
2886 10.54  12-SEP-86
2886 10.67  13-SEP-86
2886 10.36  15-SEP-86
2886 10.78  16-SEP-86
2886 10.8  17-SEP-86
2886 10.63  18-SEP-86
2886 9.1 13-0cT-86
2886 8.51  26-NOV-86
2886 8.79  01-JAN-87
2886 7 25-FEB-87
2886 3.25  19-WAR-87
2886 4.38  08-MAY-87
2886 5.73  03-JUN-87
. 2886 5.65  08-JUL-87
2886 7.4 D4-AUG-87



Page #: 00012  Date: 09/24/91

. Well No Depth Date

2886 8 03-SEP-87
2886 8.9 21-0CT-87
2886 8.7 09-NOV-87
2886 8.7 22-DEC-87
2886 5.8 27-JAN-88
2886 5.6 29-FEB-88
2886 5.8 21-MAR-88
. 2886 5.7 18-APR-88
2886 6.3 17-MAY-88
2886 6.1 15- JUN-88
2886 6.2 15-JuL-88
2886 6.5 18-AUG-88
2886 6.8 15-SEP-88
2836 7.5 22-0CT-88
2886 8.4 15-NOV-88
2886 8.5 15-DEC-88
2836 8.8 15-JAN-89
2886 7.9 24-FEB-89
2886 7.9 31-MAR-89
2886 7.3 27-APR-89
2886 6.2 26-MAY-89
2886 6 30- JUN-89
2886 7.03  28-JuL-89
2886 7.13  30-AUG-89
2886 5.42  11-SEP-89
2886 7.2 30-0CT-89
2886 8.5 17- JAN-90
. 2886 8.75  13-FEB-90
2886 4.906  24-APR-90
2886 5.70  15-MAY-90
2835 5.70  15-MAY-90
2886 6.78  10-JUL-90
2886 6.84  03-AUG-90
2886 7.1 10-AUG-90
2886 7.61  05-SEP-90
2886 8.06  01-0CT-90
2886 8.61  02-NQV-90
2886 7.51  13-NOV-90
2886 8.99  04-JAN-91
2886 8.43  23-APR-91
2886 5.99  07-JUN-91
! 2886 6.13 10-JUN-91
2886 6.98  03-JUL-91
2885 7.38  23-quL-9
2886 7.48  02-AUG-91
2886 7.95  04-SEP-91
2986 -1 12-SEP-86
2986 -1 264-SEP-86
2986 -1 13-0CT-86
2986 -1 26-NOV-86
2986 -1 01-JAN-87
2986 -1 25-FEB-87
2986 -1 19-MAR-87
2986 8.85  08-MAY-87
2986 9.82  03-JUN-87

2986 -1 08-JuL-87
. 2986 -1 04-AUG-87
2986 -1 03-SEP-87



Page #: 00013  Date: 09/24/91

. Well No  Depth  Date

2986 -1 21-0CT-87
2986 -1 09-NOV-87
2986 -1 22-DEC-87
2986 -1 27- JAN-88
2986 -1 29-FEB-88
2986 -1 21-MAR-88
2986 -1 18-APR-88

. 2986 8.3 15- JUN-88
2986 10.2  15-JuL-88
2986 -1 18-AUG-88
2986 10.2  15-S€P-88
2986 -1 22-0cT-88
2986 -1 15-nov-88
2986 -1 15-DEC-88
2986 -1 15- JAN-89
2986 -1 24-FEB-89
2986 1 * 31-MAR-89
2986 10.2  27-APR-89
2986 10.1  26-MAY-89
2986 10 30- JUN-89
2986 -1 28- JUL-89
2986 -1 30-AUG-89
2986 -1 11-SEP-89
2986 -1 30-0CT-89
2986 -1 17-JAN-90
2986 7.65  26-APR-90
2986 8.82  16-MAY-90

. 2986 8.82  16-MAY-90
2986 DRY 10-JUL-90
2986 DRY 02-AUG-90
2986 DRY 10-AUG-90
2986 DRY 05-SEP-90
2986 DRY 01-0C7-90
2986 DRY 19-0CT-90
2986 DRY 02-NOV-50
2986 DRY 04 JAN-91
2986 DRY 04~ JAN-91
2986 8.96  07-JuN-91
2986 9.05  10-JuN-91
2986 DRY 03- JUL-91
2986 DRY 02-AUG-91
2986 DRY 04-SEP-91
3086 12.33  12-SEP-86
3086 11.94  13-SEP-86
3086 8.67  15-SEP-86
3086 9.67  16-SEP-86
3086 8.87  17-sEP-86
3086 8.66  18-SEP-86
-~ _3086 8.1  19-SEP-86
3086 5.07  13-0cT-86
3086 6.21  26-NOV-86
3086 9.33  01-JAN-87
3086 5.9 25-FEB-87
3086 4.58  23-MAR-87

3086 79 08-MAY-87
3086 .62 03-Jun-87

4

5
. 3086 5.7 08-JuUL-87
3086 6.5 04-~AUG-87



page #: 00014 Date: 09724/91

‘ Well No Depth Date

3086 6.1 03-SEP-87
3086 6.1 23-SEP-87
3086 6.4 21-0CT-87
3086 6.5 09-NOV-87
3086 6.5 17-NOV-87
3086 6.4 22-DEC-87
3086 5.9 01-FEB-88
_ 3086 5.1 29-FEB-88
T 3086 5 21-MAR-88
3086 4.9 18-APR-88
3086 5.3 15-JUN-88
3086 5.8 15-JuUL-88
3086 5.9 18-AUG-88
3086 5.7 15-SEP-88
3086 5.6 22-0CT-88
3086 5.8 15-NOV-88
3086 5.4 15-DEC-88
3086 6.2 15- JAN-89
3086 5.5 24-FEB-89
3086 6.1 31-MAR-89
3086 4.4 27-APR-89
3086 4.b 26-MAY-89
3086 4.5 30- JUN-89
3086 5.35  28-JUL-89
3086 5.45  30-AUG-89
3086 5.29  12-SEP-89
3086 5.47  08-NOV-89
. 3086 5.6 17- JAN-90
3086 5.53  07-FEB-90
3086 4.58  25-APR-90
3086 5.01  31-MAY-90
3086 5.01  31-MAY-90
3086 5.65  10-JUL-90
3086 5.62  14-AUG-90
3086 6.17  02-0CT-90
3086 5.61  O4-JAN-91
3086 5.35 . 29-APR-91
3086 3.95  29-MAY-91
3086 4.93  05-JuUL-91
3086 5.85  04-AUG-91
3186 -1 12-SEP-86
3186 -1 13-0CT-86
3186 -1 09-NOV-86
3186 -1 26-Nov-86
3186 -1 01-JAN-87
3186 -1 25-FEB-87
3186 -1 23-MAR-87
3186 -1 08-MAY-87
3186 -1 03-JuN-87
3186 -1 08-JuL-87
3186 -1 04-AUG-87
3186 -1 03-SEP-87
3186 -1 24-SEP-87
3186 -1 21-0CT-87
3186 -1 09-NOV-87

3186 - 22-DEC-87
. 3186 - 01-FEB-88
3186 -1 29-FEB-88



Page #: 00015 Date: 09/24/91

. Well No Depth Date

3186 -1 21-MAR-88
3186 -1 18-APR-88
3186 16.9 15-JUN-88
3186 -1 15-JuUL-88
3186 -1 18-AUG-88
3186 -1 15-SEP-88
3186 -1 22-0CT-88
.. 3186 -1 15-NOV-88
3186 -1 15-DEC-88
3186 -1 15-JAN-89
3186 -1 24-FEB-89
3186 -1 31-MAR-89
3186 -1 27-APR- 89
3186 19.4 26-MAY-89
3186 -1 30-JUN-89
3186 -1 28-JUL-89
3186 -1 30-AUG-89
3186 -1 12-SEP-89
3186 -1 14-NOV-89
3186 -1 17-JAN-90
3186 DRY 25-APR-90
3186 DRY 07-MAY-90
3186 DRY 07-MAY-90
3186 DRY 10-JUL-%90
3186 DRY 25-JuL-90
3186 DRY 02-0CT-90
3186 DRY 25-0CT-90
. 3186 - DRY 04- JAN-91
3186 DRY 04-JAN-91
3186 DRY 11-JUN-91
3186 DRY 03-JuL-91
3386 -1 12-SEP-86
3386 -1 13-0CT-86
3386 -1 26-NOV-86
3386 -1 01-JAN-87
3386 -1 25-FEB-87
3386 -1 24-MAR-87
3386 -1 08-MAY-87
3386 -1 03- JUN-87
3386 -1 08-JuL-87
3386 -1 04-AUG-87
3386 -1 03-SEP-87
3386 -1 . 24-SEP-87
3386 -1 21-0C7-87
3386 -1 09-NOV-87
3386 -1 01-DEC-87
3386 -1 21-DEC-87
3386 -1 11-JAN-88
3386 -1 29-FEB-88
3386 -1 21-MAR-88
3386 -1 18-APR-88
3386 -1 15-JUn-88
3386 8.5 15-JuL-88
3386 -1 18-AUG-88
3386 -1 15-SEP-88

’ 3386 -1 22-0CT-88
. 3386 -1 15-NOv-88
3386 -1 15-DEC-88



Page #: 00016  Date: 09/24/91

. Well No Depth Date

3386 -1 15- JAN-89
3386 -1 24-FEB-89
3386 -1 31-MAR-89
3386 -1 27-APR-89
3386 -1 25-MAY-89
3386 -1 30- AM-89
3386 -1 28-JL-89
.. 338 -1 30-AUG-89
3386 -1 12-SEP-89
3386 -1 16-NOV-89
3386 -1 17- JAN-50
3386 6.64  24-APR-90
3386 7.08  17-MAY-50
3386 7.08  17-MAY-90
3386 8.29 11-a1L-90
3386 DRY  03-AUG-90
3386 DRY  01-0CT-90
3386 DRY  07-NOV-90
3386 DRY  O4-JAN-91
3386 DRY  O4-JAN-91
3386 6.15  11-JUN-91
3386 8.10  03-JuL-91
3386 DRY  05-AUG-91
3586 9.35  03-SEP-86
3586 9.04  08-SEP-86
3586 9.14  09-SEP-86
3586 9.16  10-sEP-86
. 3586 9.26  11-SEP-86
3586 9.29  12-SEP-86
3586 9.13  13-0CT-86
3586 9.47  26-NOV-86
3586 9.38  01-JAN-87
3586 8.96  01-FEB-87
3586 6.5 17-MAR-87
3586 6 08-MAY-87
3586 7.9  02-JuN-87
3586 6.7  07-JuL-87
3586 8.1 27-JuL-87
3586 6.6 04-AUG-87
3586 8.6  01-SEp-87
3586 9 29-SEP-87
3586 8.8  03-NOV-37
3586 8.4  01-DEC-87
3586 8.5 21-DEC-87
3586 8.3 11-JAN-88
3586 7.1 29-FEB-88
3586 6.8  21-MAR-88
- 3586 7 18-APR-88
3586 8.1 16-MAY-88
3586 8.1 15- JUN-88
3586 8.6 15-JuL-88
3586 8.8 18-AUG-88
3586 9.2 15-SEP-88
3586 9.2 22-0c1-88
3586 9.5 15-NOV-88

3586 9.5 15-D£C-88

. 3586 9.6 15-JAN-89
3586 9.4 24-FEB-89



Page #: 00017  Date: 09/24/91

. Well No Depth Date

3586 9 31-MAR-89
3586 7.9 27-APR-89
3586 8.2 25-MAY -89
3586 8.1 30-JuN-89
3586 9.03 28-JUL-89
3586 9.03 12-SEP-89
3586 9.59 05-DEC-89
.- 3586 9.45 17-JAN-90
3586 9.35 23-JAN-90
3586 4.65 11-APR-90
3586 8.90 18-JUN-90
3586 8.90 18- JUN-90
3586 8.50 11-JuL-%0
3586 9.20 21-AUG-90
3586 9.47 03-0C7-90
3586 9.64 03-DEC-90
3586 9.60 02-JAN-91
3586 8.57 14-MAR-91
3586 8.60 01-APR-91
3586 8.28 29-APR-91
3586 8.3 03-J4uL-91
3586 8.48 08-JuL-91
3686 9.28 27-AUG-86
3686 -1 03-SEP-86
3686 -1 13-0CT-86
3686 -1 26-Nov-86
3686 7.02 01-JAN-87
. 3686 6.17 01-FEB-87
3686 6.08 06-MAY-87
3686 5.83 01-JuN-87
3686 5.65 08-JuL-87
3686 5.8 27-J4uL-87
3686 7 04-AUG-87
- 3686 5.8 01-SEP-87
N 3686 7.6 28-SEP-87
3686 7.7 03-Nov-87
3686 7.65 01-DEC-87
3686 7.3 08-DEC-87
3686 7.5 07-JAN-88
3686 7.4 24-FEB-88
3686 7.3 14-MAR-88
3686 5.8 11-APR-88
3686 6.1 12-MAY-88
3686 6 15-JUN-88
3686 7.2 15-JUL-88
3686 7.6 18-AUG-38
3686 -1 15-SEP-88
3686 -1 22-0CT7-88
3686 -1 15-NOV-88
3686 -1 15-DEC-88
3686 -1 15- JAN-89
3686 -1 27-FEB-89
3686 7.3 10-MAR-89
3686 7.3 26-APR-89
3686 6.6 05-MAY-89
3686 5.7 18- JUN-89
. 3686 5.93 14-JuL-89
3686 6.11 11-AUG-89



Page #: 00018  Date: 09/24/91

. Well No Depth Date

3686 6.69  12-SEP-89
3686 6.16  14-DEC-89
3686 5.71  17-JAN-90
3686 5.66  24-JAN-90
3686 5.35  11-APR-90
3686 6.21  17-MAY-90
3686 6.21  17-MAY-90
. 3686 7.42  11-20L-90
3686 - 7.66  22-AUG-90
3686 8.17  03-0CT-90
3686 DRY  15-0CT-90
3686 6.37  02-JAN-91
3686 6.78  18-MAR-91
3686 7.88  01-APR-91
3686 7.64  29-APR-91
3686 6.23  03-JuL-91
3686 6.37  09-JuL-91.
3787 6.9  12-NOV-87
3787 6.6  22-DEC-87
3787 6.8  27-JAN-88
3787 6.3  29-FeB-88
3787 7 21-MAR-88
3787 6.6  18-APR-88
3787 7 17-MAY-88
3787 6.7  15-JuN-88
3787 9.3 15-JN-88
3787 6.5  15-JuL-88
. 3787 6.7  18-AUG-88
3787 7 15-SEP-88
3787 7.5  22-0CT-88
3787 8.6  15-NOvV-88
3787 8.6  15-DEC-88
3787 8.8  15-JAN-89
3787 7.8 24-FEB-89
3787 7.8 31-MAR-89
3787 6.9  27-APR-89
3787 6.2 26-MAY-89
3787 6.5  30-JUN-89
3787 7.09  28-JUL-89
3787 7.1 30-AUG-89
3787 6.33  11-SEP-89
. 3787 8 20-NOV-89
3787 8.98  17-JAN-90
3787 6.21  05-MAR-90
3787 5.96  24-APR-90
3787 6.08  02-MAY-90
3787 6.08  02-MAY-90
3787 6.87  10-JUL-90
3787 7.40  10-AUG-90
3787 7.42  21-AUG-90
3787 7.72  05-SEP-90
3787 8.13  01-0CT-90
3787 8.50  16-0CT-90
3787 8.67  02-NOV-90
3787 9.30  04-JAN-91
3787 6.53  03-JuN-91
. 3787 6.53  04-JUN-91
3787 6.92  19-JUN-91



Page #: 00019  Date: 09/24/91

. Well No Depth Date

3787 7.20  03-JuL-91
3787 7.49  30-3UL-9
3787 8.59  02-AUG-91
3787 7.90  04-SEP-91
3887 8.3 12-Nov-87
3887 8.2  21-DEc-87
3887 -1 27-JAN-88
.. 3887 -1 29-FEB-88
3887 -1 21-MAR-88
3887 -1 18-APR-88
3887 -1 17-MAY-88
3887 9.7  15-JUL-88
3887 9.7  18-AUG-88
3887 9.4 15-SEP-88
3887 9.8  22-0cT-38
3887 10.6  15-NOV-83
3887 10.6  15-DEC-88
3887 10.6  15-JAN-89
3887 10.6  24-FEB-89
3887 10.6  31-MAR-89
3887 10.6  27-APR-89
3887 9.3 26-MAY-89
3887 8.9  30-JUN-89
3887 9.46  28-JUL-89
3887 9.55  30-AUG-89
3887 9.65  11-SEP-89
3887 9.95  16-NOV-89
3887 10.8  17-JAN-90
3387 10.95  23-FEB-90
3887 8.72  24-APR-90
3887 9.22  23-MAY-90
3887 9.22  23-MAY-90
3887 9.67  10-JUL-90
3887 9.93  23-AUG-90
3887 10.34  04-0CT-90
3887 10.55  0B-NOV-90
3887 10.80  04-JAN-91
3887 11,02 26-APR-91
3887 9.18  0b-JUN-91
3887 9.54  03-JUL-91
3887 10.02  30-JuL-91
5687 6.7  29-FEB-88
5687 7.8 21-MAR-88
5687 6.7  18-APR-88
5687 6.2 17-MAY-88
5687 6.4 15- JUN-88
5687 6.4 15-JUL-88
5687 6.5 18-AUG-88
5687 7.8 15-SEP-88
5687 7.7 22-0cT-88
5687 8.1 15-NOV-88
5687 8.2 15-DEC-88
5687 8.4 15- JAN-89
5687 7.8 24-FEB-89
5687 7.6 31-MAR-89
5687 7 27-APR-89
. 5687 6.5 26-KAY-89

5687 6.4 30- JUN-89



page #: 00020

Well No

5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
5687
8208089
B208089
B208089
B208089
B208089
8208089
B208089
B208089
8208089
8208089
8208089
208089
8208089
8208089
8208089
8208089
8208089
8208089
B208089
B208089
B208089
8208089
B208089
8208089

T B208189
8208189
8208189
8208189
8208189
B208189
8208189
8208189
8208189
B208189

Depth

6.88
6.41
7.53
8.2
9.21
9.1
6.82
6.72
6.72
7.84
7.49
9.32
8.1
7.80
8.01
9.68
8.98
9.70
7.52
9.32
7.46
7.45
9.39
7.464
13.71
13.59
13.87
11.98
12.50
12.50
12.98
12.96
13.23
13.33
13.90
13.51
13.53
13.58
13.67
13.88
14.35
13.94
14.37
12.95
13.03
13.15
13.17
13.18
23.69
28.46
21.62
20.18
20.25
.77
17.77
25.01
23.38
24.16

Date: 09/24/91

Date

28-JuL-89
30-AUG-89
11-SEP-89
20-NOV-89
17-JAN-90
15-FEB-90
25-APR-90
10-MAY-90
10-MAY-90
11-JUL-90
31-4UL-90
10-AUG-90
05-SEP-90
02-0CT-90
22-0CT-90
02-NOV-90
04- JAN-91
08- JAN-91
29-MAY-91
07- JUN-91
03-J4uL-91
23-JuL-91
02-AUG-91
04-SEP-91
31-AUG-89
12-SEP-89
17-JAN-90
11-APR-90
25-MAY-90
25-MAY-90
10-JUL-90
07-AUG-90
11-SEP-90
25-SEP-90
02-0CT-90
07-NOV-90
12-NOV-90
06-DEC-90
02- JAN-91
14-MAR-91
01-APR-91
22-APR-91
06-MAY-91
07- JUN-91
02-JUL-91
09-JuL-91
07-AUG-91
04-SEP-91
31-AUG-89
12-SEP-89
17- JAN-90
21-FEB-90
11-APR-90
25-MAY-90
25-MAY-90
10-JUL-90
03-AUG-90
02-0CT-90



" Page #: 00021

well No

8208189
8208189
8208189
8208189
8208189
8208189
8208189

.. TB208289

8208289
8208289
8208289
8208289
B208289
8208289
8208289
8208289
8208289
8208289
8208289
8208289
8208289
8208289
8208289
8208289
8208389
8208389
8208389
8208389
8208389
8208389
8208389
8208389
8208389
8208389
8208389
8208389
B208389
8208389
8208489
8208489
8208489
8208489
8208489
8208489
8208489
8208489
8208489
8208489
8208489
B208489
8208489
8208589
8208589
8208589
8208589
8208589
8208589
8208589

Depth

.....

21.65
25.07
23.79
23.76
22.78
21.15
20.80
17.25
17.65
17.08
17.02
17.61
17.35
17.35
7.1
16.97
17.06
17.06
17.20
17.11
17.21
17.12
17.02
16.88
-1

-1

-1
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
-1

-1

-1
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
-1

-1
4.9
3.83
3.62
4.69
4.69

Date: 09/24/91

Date

12-NOV-90
02-JAN-91
21-JAN-91
01-APR-91
18-APR-91
02-J4ut.-91
09-Jut-91
28-AUG-89
12-SEP-89
17-JAN-90
28-FEB-90
11-APR-90
10-HAY-90
10-MAY-90
11-JuL-90
24-JUL-90
02-0CT-90
08-0CT-90
02-JAN-91
21-JAN-91
01-APR-91
18-APR-91
02-JuL-91
15-JuL-91
28-AUG-89
12-SEP-89
17-JAN-90
11-APR-90
09-MAY-90
09-MAY-50
11-JUL-90
24-AUG-90
02-0CT-90
25-0CT-90
02-JAN-91
02-JAN-91
01-APR-91
02-4uL-91
28-AUG-89
12-SEP-89
17-JAN-90
11-APR-90
09-MAY-90
09-MAY-90
11-3UL-90
02-0CT-90
25-0CT-90
02-JAN-91
02-JAN-91
01-APR-91
02-4uL-91
28-AUG-89
13-SEP-89
17-JAN-90
15-MAR-90
11-APR-90
11-MAY-90
11-MAY-90



Page #: 00022  Date: 09/24/91

. Well No Depth Date

B208589 5.83 10-JuL-90
8208589 5.83 26-JUL-90
8208589 DRY 02-0CT-90
B208589 DRY 23-0CT-90
8208589 4.76 02-JAN-91
8208589 4.73 21-JAN-91
8208589 4.78 01-APR-91
-~ B208589 4.40 18-APR-91
8208589 5.51 02-JuL-9N
8208589 5.66 15-JuL-91
8208689 14.71  29-AUG-89
B208689 22.48 13-SEP-89
8208689 10 17-JAN-90
B208689 9.37 15-MAR-90
B208689 20.97 11-APR-90
8208689 17.62  08-MAY-90
8208689 17.62  08-MAY-90
B208689 16.25 10-J4uL-90
B208689 15.08  24-JuL-90
8208689 14.73 02-0CT-90
8208689 12.50 23-0CT-90
8208689 16.66  02-JAN-91
B208689 14.48  21-JAN-91
8208689 16.93  05-APR-91
B208489 16.71  08-APR-91
8208689 15.59  02-JuL-91
8208689 15.02  09-JuL-91
‘ B208789 12.37  28-AUG-89
8208789 5.93 12-SEP-89
8208789 11.645 17-JAN-90
8208789 11.62  27-FEB-90
B208789 5.27 11-APR-90
8208789 6.83 24-MAY-90
8208789 6.83 24-MAY-90
8208789 13.72  10-JuL-90
8208789 6.60 01-AUG-90
8208789 13.96  07-AUG-90
8208789 13.68  11-SEP-90
8208789 6.55 03-0CT-%0
8208789 7.3 22-0CT-%0
8208789 DRY G7-NOv-90
8208789 13.82 06-DEC-90
8208789 13.82  02-JAN-91
8208789 13.80  12-MAR-91
8208789 DRY 01-APR-91
8208789 DRY 06-MAY-91
8208789 DRY 07-JUuN-91
8208789 DRY 02-JUL-91
8208789 13.92 09-JuL-9
8208789 13.85 07-AUG-91
8208789 13.33  05-SEP-91
8210389 22.93  30-AUG-89
8210389 -1 13-SEP-89
8210389 23.51  17-JAN-90
8210389 22.91  13-FEB-90
8210389 24.52  11-APR-90

8210389 23.50 12-JuN-90
8210389 23.50 12-JuN-90



Page #: 00023 Date: 09/24/91

. well No Depth Date

8210389  25.10  10-JuL-90
8210389  23.12  25-SEP-90
210389  25.77 02-0CT-90
8210389  24.90 23-0CT-90
8210389 . 23.74  02-JAN-91
8210389  23.30 .21-JAN-91°
8210389  24.29  01-APR-91
B210389  23.22  28-MAY-91
8210389  25.11  02-JuL-91
8210389  26.74  15-JuL-91
B210489  6.53  29-AUG-89
8210489  5.83  13-SEP-89
8210489 5 17- JAN-90
8210489  4.93  28-FEB-90
B210489  3.65  11-APR-90
8210489  4.81  10-MAY-90
B210489  4.81  10-MAY-90
8210489  5.90  10-JUL-90
8210489  5.80  27-JUL-90
8210489  6.15  07-AUG-90
B210489  6.32  11-SEP-90
B210489  5.97  02-0CT-90
8210489  5.51  01-NOV-90
8210489  5.12  07-NOV-90

8210489 5.15 06-DEC-90
B210489 4.90 02-JAN-91
8210489 5.0 15-JAN-91
. B210489 4.95 01-APR-91
8210489 5.02 09-APR-91
8210489 4.09 06-MAY-91
8210489 4.16 06-JUN-91
B210489 5.62 02-JUL-91
8210489 5.73 15-JuL-91
8210489 5.19 07-AUG-91
8210489 6.14 05-SEP-91

“TP207389  6.66  11-SEP-89
P207389  7.14  21-SEP-89
P207389  7.83  17-JAN-90
P207389 5.9  14-MAR-90
P207389  6.65  26-APR-90
P207389  6.83  05-JUN-90
P207389  6.83  05-JUN-90
P207389  6.97  11-JUL-90
P207389  7.54  21-AUG-90
P207389  8.49  17-DEC-90
P207389  8.85  04-JAN-91
P207389  8.15  25-MAR-9
P207389  6.65  30-MAY-91
P207389  7.36  03-JuL-91
P207389  7.16  06-AUG-91
P207489  7.28  11-SEP-89
P207489  7.13  20-SEP-89
P207489  7.63  17-JAN-90
P207489 (6 )  14-MAR-90
P207489 6. 26-APR-90
P207489  6.94  01-JUN-90

P207489 6.94 01-JUN-%0
P207489 7.29 11-JuL-90



Page #: 00024

Well No

P207489
P207489
P207489
P207489
P207489
P207489
P207489
P207489
P207489
P207489
P207489
_b207489
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
P207589
p207589
P207689
P207689
P207689
P207689
P207689
P207689
P207689
P207689
207689
P207689
P207689
P207689
P207689
P207689
P207689
P207689
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789
P207789

Depth

.....

7.60
7.63
7.9
7.85
8.28
8.86
8.07
6.68
6.68
7.58
7.56
7.15
26.67
24.87
25.74
23.42
25.96

25.83 -

25.83
25.76
25.66
25.49
26.77
26.50
25.57
25.85
26.59
26.23
.n
1.57
7.1
8.49
8.35
6.82
6.94
6.94
7.68
8.18
8.42
8.74
8.69
7.52
7.82
8.06
29.45
29.41
28.64
28.53
29.34
29.20
29.20
29.53
29.04
29.47
28.58
29.94
29.14
29.91

Date: 09/24/91

Date

10-AUG-90
14-AUG-90
05-SEP-90
02-nov-90
17-DEC-90 -
04-JAN-91
30-APR-91
30-MAY-91
30-MAY-91
03-JuL-91
06-AUG-91
04-SEP-91
11-SEp-89
21-SEP-89
17-JAN-90
05-MAR-90
24-APR-90
03-MAY-90
03-MAY-90
10-JUL-90
19-JuL-90
01-0CT-90
17-DEC-90
04-JAN-91
25-MAR-91
10-Jun-91
03-JuL-91
24-JuL-9N
17-JuL-89
11-Sep-89
14-SEP-89
17-3AR-90
31-JAN-90
24-APR-90
30-APR-90
30-APR-90
10-JuL-90
01-0CT-90
15-0C7-90
04- JAN-91
25-MAR-91
31-MAY-91
03-JuL-91
02-AUG-91
11-SEP-89
14-SEP-89
17-JAN-90
01-FEB-90
24+APR-90
08-MAY-90
08-MAY-90
10-JUL-90
21-AUG-90
01-0C7-90
11-DEC-90
04-JAN-91
24-APR-91
05- JuN-91



Page #: 00025 Date: 09/24/91

. Well No  Depth  Date

p207789  30.17  03-JUL-91
P207789  29.63  05-AUG-91
P207889  5.12  11-SEP-89
p207889  4.95  15-SEP-89
P207889  T.17  17-JAN-90
p207889  7.22  01-FEB-90
| p207889 4.7 01-MAY-90
.- P207889  4.75  02-MAY-90
P207889  4.75  02-MAY-90
P207889  5.74  10-JUL-90
P207889  5.94  19-JUL-90
P207889 6.79  01-0CT-90
p207889  6.88  10-0CT-90
P207889  7.32  04-JAN-91
p207889  8.66  25-MAR-91
P207389  5.32  10-JUN-91
p207889  6.87  03-JUL-91
P207889  6.09  24-JUL-91
P207989  17.12  11-SEP-89
P207989  16.94  14-SEP-89
p207989  17.08  17-JAN-50
P207989  16.46 O01-FEB-90
P207989  18.45 O1-MAY-90
P207989  18.45 02-MAY-90
P207989  18.45  02-MAY-90
P207989  18.19  10-JUL-90
P207989  15.59  28-AUG-90
. P207989  20.49 01-0CT-90
P207989  16.35 12-DEC-90
P207989  21.78  04-JAN-91
P207989  17.65  25-MAR-91
P207989  18.88  05-JUN-91
P207989  21.35 03-J4UL-91
P207989  19.86  24-JuL-91
TP208989  14.91  12-SEP-89
p208989  14.64  28~SEP-89
P208989  16.61  17-JAN-90
P208989  16.45  09-MAR-90
P208989  14.346  25-APR-90
p208989  15.01  08-MAY-90
p208989  15.01  08-MAY-90
p208989  16.34  10-JUL-90
P208989  16.10_ 31-JuL-90
p208989  16.63 02-0CT-90
p208989  16.75  16-0CT-90
P208989  17.05  04-JAN-91
p208989  17.37  25-MAR-91
P208989  14.74  30-MAY-91
P208989 15.54  03-JUL-91
P208989  16.27  08-AUG-91
“TP209089  25.03  12-SEP-89
P209089  24.79  26-SEP-89
P209089  24.95  17-JAN-90
P209089  27.04  24-APR-90
P209089  26.62  08-MAY-90
P209089  26.62  OB-MAY-90

P209089 26.35 10-JuL-90
»209089 25.57  31-4uL-90



APage #: 00026

Well No

p209089
P209089
P209089
P209089
P209089
P209089
P209089
P209189
P209189
P20918¢9
P209189
P209189
P209189
P209189
P209189
P209189
P209189
P209189
P209189
P209189
P209189
p209189
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209289
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389
P209389

Depth

-----

25.83
25.25
25.02
22.55
25.63
27.76
26.54
7.1
10.5
14.18
10.16
10.32
10.32
10.90
10.74
10.81
10.70
14.35
14.33
10.26
11.38
11.10
14.67
-1

-1
14.66
14.68
14.68
DRY
14.65

14.65

14.38
14.24
DRY

14.66
14.69
14.71
14.10
15.43
14.68
14.69
DRY

14.67
17.62
17.16

19.56 ~

16.25
17.98
20.88
20.88
18.50
17.54
17.31
18.64
19.90
19.55
17.56
19.23

Date: 09/24/91

Date

e

01-0CT-90
15-0CT-90
04-JAN-91
25-MAR-91
12-JUN-91
03-J4uL-91
01-AUG-91
12-SEP-89
27-SEP-89
17-JAN-90
25-APR-90
01-JUN-90
01-JUN-90
10-JuL-90
31-AUG-90
02-0CT-90
08-NOV-90
04-JAN-91
22-MAR-91
05-JuN-91
03-JuL-91
24-JUL-91
12-SEP-89
25-SEP-89
17-JAN-90
25-APR-90
30-MAY-90
30-MAY-90
11-JUL-90
13-AUG-90
15-AUG-90
05-SEP-90
02-0CT-90
26-0CT-90
02-NOv-90
04-JAN-91
25-MAR-91
29-MAY-91
29-MAY-91
03-JuL-91
23-JuL-91
02-AUG-91
04-SEP-91
12-SEP-89
18-SEP-89
17-JAN-90
16-MAR-90
25-APR-90
31-MAY-90
31-MAY-90
11-JUL-90
23-AUG-90
02-0CT-90
25-0CT-90
04-JAN-91
25-MAR-91
30-MAY-91
03-JUL-91



‘Page #: 00027

Well No

P209389
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209489
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209589
P209689
P209689
P209689
P209689
P209689
P209689
P209689
P209689
P209689
P209689
£209689
P209689
P209689
P209689
P209689
P209689
P209689
P209689
p209789
p209789
P209789
P209789
P209789
P209789
P209789
p209789
P209789

Depth

.....

19.65
28.53
28.55
-1
27.87
28.52
28.52
28.68
28.58
28.65
28.88
29.35
29.95
28.58
29.58
16.68
16.59
17.9¢9
17.62
17.90
16.55
16.55
19.02
20.78
19.79
18.49
19.27
17.58
18.74
19.99
18.70
26.47
28.19
27.6
29.11
28.99
28.99
28.63
28.49
28.41
28.40
28.30
28.02
28.00
28.44
28.98
27.15
29.28
28.81
5.18
8.82
3.34
5.07
5.53
5.53
7.1
6.65
8.42

Date: 09/24/91

Date

23-JuL-91
12-SEP-89
20-SEP-89
17- JAN-90
25-APR-90
31-MAY-90
31-MAY-90
10-JUL-90
15-AUG-90
02-0CT-90
25-0CT-90
04-JAN-91
25-MAR-91
03-JuL-91
01-AUG-91
12-SEP-89
19-SEP-89
17-JAN-90
30- JAN-90
25-APR-90
24-MAY-90
24-MAY-90
10-JUL-90
28-AUG-90
02-0CT-90
06-NOV-90
04-JAN-91
25-MAR-91
05-JUN-91
03-JuL-91
31-JuL-91
13-SEP-89
17-JAN-90
15-MAR-90
25-APR-90
30-APR-90
30-APR-90
10-4uL-90
19-JUL-90
01-0CT-90
02-0CT-90
10-0CT-90
04+ JAN-91
07-JAN-91 .
25-MAR-91
04~ JUN-91
12-JUN-91
03-JuL-91
31-UL-91
13-SEP-89
17-JAN-90
15-MAR-90
25-APR-90
04 -MAY-90
04-MAY-90
10-JUL-90
24-JUL-90
01-0C7-90



Page #: 00028  Date: 09/24/91
. Well No Depth Date

P209789 8.85 19-0CT-90
P209789 9.92 04- JAN-91
P209789 10.36 22-MAR-91
P209789 6.59 07-JUN-91
P209789 7.42 03-JuL-91
P209789 7.59 01-AUG-91
P209889 4.68 12-SEP-89
. P209889 5.22 26-SEP-89
P209889 5.15 17-JAN-90
P209889 4.52 09-MAR-90
P209889 4.43 25-APR-90
P209889 4.50 23-MAY-90
P209889 4.50 23-MAY-90
P209889 5.06 10-JUL-90
P209889 5.0 22-AUG-90
P209889 4.98 02-0CT-90
P209889 5.15 29-0CT-90
P209889 5.46 04~ JAN-91
P209889 5.02 25-MAR-91
P209889 4.0 04-JUN-91
P209889 4.51 03-JuL-91
P209889.  4.47 06-AUG-91

P209989 -1 31-AUG-89
P209989 -1 11-SEP-89
P209989 -1 17-JAN-90
P209989 DRY 11-APR-90
P209989 DRY 11-MAY-90
P209989 DRY 11-MAY-90

P209989 DRY 10-JUL-90
P209989 DRY 24-JUL-90
P209989 DRY 07-AUG-90
P209989 DRY 11-SEP-90
P209989 DRY 03-0CT-%0
P209989 DRY 10-0CT-90
P209989 ORY 07-NOV-90
P209989 DRY 06-DEC-90
P209989 DRY 01-APR-91
P209989 DRY 06-MAY-91
P209989 10.32  07-JuN-91
P209989 10.69  02-JuL-91
P209989 10.72  08-JuL-91
P209989 DRY 07-AUG-91
P209989 DRY 05-SEP-91
P210089 18.38  05-SEP-89
P210089 23.79 12-SEP-89
P210089 18.69  17-JAN-90
P210089 18.83  27-fFEB-90
P210089 18.83  27-FEB-90
P210089 20.80 11-APR-90
P210089 18.72  05-JuN-90
P210089 18.72  05-JUN-90
P210089 20.71  10-JUL-90
P210089 18.74  15-AUG-90
£210089 19.54 03-0CT-90
P210089 18.60 25-0CT-90
P210089 19.42  02-JAN-91
. P210089 19.06 21-JAN-91

P210089 19.89 01-APR-91



.-

.Page #: 00029 Date: 09/24/91
. Well No Depth Date

£210089 19.39  18-APR-91
P210089 19.10  02-JUL-91
P210089 18.80  08-JuL-91
P210189 11.76  11-SEP-89
P210189 11.57 28-SEP-89
P210189 14.83  17-JAN-90
p210189 12.06 25-APR-90
P210189 12.73  08-JUN-90
P210189 - 12.73  08-JUN-90
P210189 13.36 10-JuL-90
P210189 12.43  17-AUG-90
P210189 12.63  02-0CT-90
P210189 13.35 09-NOv-90
P210189 15.05  04-JAN-91
P210189 15.08  04-JAN-91
P210189 15.39  25-MAR-91
P210189 12.38  29-MAY-91
P210189 12.85  03-J4uL-91
P210189 12.81 05-AUG-91
P210289 17.13  11-SEP-89
P210289 16.77  15-SEP-89
P210289 18.27  17-JAN-90
P210289 15.75 05-MAR-90
P210289 19.68  24-APR-90
P210289 19.05 02-MAY-90
P210289  19.05  02-MAY-90
P210289 17.68  10-JUL-90
P210289 16.17  26-J4UL-90
P210289 17.66  01-0CT-90
P210289 13.35 11-DEC-90
P210289 22.36 04-JAN-91
P210289 17.51  25-MAR-91
P210289 18.32  04-JUN-91
P210289 21.27  03-JuL-91
P210289 19.48 23-JuL-9N



APPENDIX D
SOLAR EVAPORATION POND LIQUID AND SLUDGE ANALYTICAL RESULTS
« Summary of analytical results compiled for SEP Closure Plan, July 1988

« Analytical results obtained by Weston, July 1991
» Summary of analytical data compiled by Dames & Moore, September 1991
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1.3.2 Waste Inventory Composition

Since 1984, several indicator parameters were monitored on
weekly or quarterly bases in the solar ponds. Summaries of
the laboratory results are discussed below and presented on
Tables II and III at the end of this section. Detailed

laboratory results are presented in Appendices 3 and 4.

1.3.2.1 Analyses in 1984 and 1985

Quarterly analyses of Ponds 207-A and 207-C ligquid included
pH, nitrates, cyanide, beryllium and radiochemical
parameters. Chemical and radiochemical analyses were

conducted on a sample of Pond 207-A sludge taken in May

1985.

Weekly analyses of Ponds 207-B North and Center liquids
included pH, nitrates, gross alpha and gross beta. During
the period of weekly monitoring, samples for metals analyses
were collected twice from Ponds 207-B North and Center.
Separate summaries of each set of analyses are presented in

Appendix 3, Tables 3-I, 3-II, 3-III, and 3-IV.
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1.3.2.2 Analyses in 1986, 1987 and 1988

During April and May 1986, liquid and sludge in Pond 207-A
and liquid in Pond 207-B North were sampled and analyzed for
volatile organics, radionuclides, metals, phenols, RCRA
hazardous characteristics, hexavalent chromium and total
cyanide. A description of the sample codes and copies of
the laboratory data sheets are presented in Appendix 4 and

summarized in Tables 4-I and 4-II.

Acetone was found in three samples of Pond 207-A sludge,
ranging in concentration from 5 to 4,680 ug/kg. Acetone was
found in two of three laboratory blanks as well as the
samples. Tetrachloroethene (PCE) was found in two of three
samples of Pond 207-A sludge at 200 and 1,200 ug/kg; PCE in
the third sample was undetected. PCE was at 1,800 ug/kg
found 1in both laboratory blanks for the samples with
detectable concentrations. The levels of acetone and PCE in

the blanks cannot be determined from the available data.

Methylene chloride was found in a field blank at 71 ug/1 and
was found in three samples from Pond 207-B North liquid at
values ranging from 19 to 35 ug/l. Methylene chloride was

detected in all four 1laboratory blanks at unknown
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concentrations; however, the methylene chloride
concentration in the field blank indicates possible
laboratory contamination on the order of the sample

concentration levels.

Radiochemical analyses were conducted on samples of Pond
207-A liquid and sludge, and Pond 207-B North ligquid in
April and May, 1986. Pluténium-é39 and Americium-241 were
not identified in the Pond 207-B North liquid. Storage in
Pond 207-B North consists of water returned from-the french

drain system north of the solar ponds.

Metals and phenols analyses were conducted on samples of
Pond 207-A liquid and sludge, and Pond 207-B North liquid in
April and May, 1986. The samples tested did not exhibit the
RCRA characteristics of ignitability, corrosivity or

reactivity. One sludge sample from Pond 207-A was EP toxic

for cadmium.

Hexavalent chromium and total cyanide were found in
Pond 207-A and Pond 207-B North ligquids at values ranging
from below the detection limit to 0.02 mg/l and from 9.4 to

17 mg/l, respectively. Hexavalent chromium and total
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cyanide were found in a sample of Pond 207-A sludge at

0.01 mg/l and 6.5 ug/g, respectively.

Separate summaries of each set of analyses are presented in
Appendix 4, Tables 4-I and 4-II. The cumulative data from
the Appendix 4 tables was used in Tables II and III at the

end of this section.

Sporadic quarterly and weekly analyses of liquids in Solar
Ponds 207-2A, 207-B North and Center, and 207-C were taken
between August 1987 ~and June 1988. These results are

included in the summary of Table II. The data is presented

in Appendix 4.

Summary: Data from the solar pond ligquid and sludge

analyses can be summarized as follows:

Pond 207-A: Although it is presently nearly enmpty and
cleaned of sludge, it used to conﬁain high concentrations of
nitrate, metals, and radionuclides in the liquid which were
approximately two orders of magnitude higher than those in
Ponds 207-B Nerth and Center. Specifically, Pond 207-A

liquid was characterized by high levels of:
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Nitrates Metals Radionuclides
as Nitrogen Al, Aluminum Plutqnium

Cr, Chromium Amer}cium

Cu, Copper Uranium

Fe, Iron Tritium

K, Potassium
Na, Sodium
Ni, Nickel
Sn, Tin

Pond 207-A liquid was generally more contaminated than
Pond 207-C except for plutonium and americium. The liquid
had particularly high levels of chromium and nickel and a

slightly to very alkaline pH ranging from 8.3 to 11.0.

Pond 207-A sludge analyses showed.high levels of nitrates,
metals and radionuclides similar to the pond liguids. 1In
addition to the high analyte concentrations found in the
liquid, calcium and magnesium were also found in high
concentrations in the sludge. Radionuclides up to 14,000

pCi/g of gross alpha and 4,400 pCi/g of americium were

found.

Samples of the pond-crete, which are comprised of solidified
sludge from Pond 207-A, and the sludge from Pond 207-A, were

tested for organics February 1988. The test results,
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presented in Appendix 4, indicate scattered trace organics,
including:
Sample: Pond-crete
Acetone 10U-37 ug/kg
2-Butanone 10U-23 ug/kg
Tetrachloroethene 5U-26 ug/kg
Sample: Scil Matrix (sludge)
Fluorocanthene 161-1,683 ug/kg

di-n-Butyl Phthalate 330U-590 ug/kg
bis(2-ethylhexyl)Phthalate 330U-14,949 ug/kg

Organics are not a component of the process wastes and are
not considered a characteristic constituent of the sludge.
It is difficult to draw any conclusions concerning organic
levels in the pond liquids due to limited data and high
detection limits, but the occasional identification of
organic compounds in the sludge indicates that organics may

be present at very low levels in the liquid.

Pond _207-B North and Center have generally low
concentrations of nitrates, metals and radionuclides.
Nitrate concentration in the pond liquids averaged 380 mg/l.
Metal concentrations in the pond liquids are at or below

drinking water standards.
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Gross alpha in the pond liquids averaged 104 pCi/l; however,
plutonium and americium were not detected in these two
ponds. Tritium was found in Pond 207-B North ranging from
1,200 (300) to 1,300 (300) pCi/l. Ponds 207-B North and

Center have a slightly .to very alkaline pH ranging from 7.3
to 11.3.

Pond 207-C ligquid contaminants are approximately two

orders of magnitude higher than those in Pond 207-B North
and Center for nitrate, metals and radionuclides. However,
Pond 207-C liquid is generally less contaminated than the
analyéed liquid in Pond 207-A, except for plutonium and
americium which are approximately ten times higher in Pond

207-C. The pond liquid has a slight to alkaline pH ranging
from 7.7 to 12.5. '
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C07890010526 Date: July 1, 1988

ND

(pCi/1) *

Revision No: 2

NOTES FOR TABLES II AND III

Not Detected

Units as shown on data provided for sludge in
Pond 207-A

Test result reference ranging from 1 to 10,
described below.

TEST RESULT REFERENCE NUMBER: .

i

10

Summary'of quarterly sampling 1984 and 1985, Appendix 3
Table 3-I.

Summary of weekly sampling for Ponds 207-B North and
Center liquids, Appendix 3, Table 3-II.

Summary of two sets of metals analyses of Ponds 207-B
North and Center liquids, October 1984 and April 1985,
Appendix 3, Table 3-1I1I.

Summary of radiochemical analyses, April and May 1986,
Appendix 4, Table 4-I.

Summary of metals and phenols testing, April and May,
1986, Appendix 3, Table 3-IV.

Summary of parameters monitored in Pond 207-A sludge in
May 1985, Appendix 4, Table 4-III

207-B Solar Pond North and Center quarterly metals
analysis, August 14, 1987, Lab No. E87-3918, Appendix 4

207-B Solar Pond North and Center gquarterly metals
analysis, November 30, 1987, Lab No. E87-4254,
Appendix 4

207-A and 207-C Solar Pond quarterly analysis results
(liquids), March 1987 to March 1988, Appendix 4

207-B Solar Pond weekly analysis results (liquids),
October 1987 to June 1988.
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TABLE 1

SUMMARY OF ANALYSIS REQUESTED FOR SOLAR POND SLUDGE AND WATER

eg89\repons\sirpnd.

Pond 207 A Pond 207 BN Pond 207 BC Pang 207 BS Pond 207 C
Analyte Swa4s Laboratory
Method Water Sludge Water Sludge Water Sludge Water Sludge Water Sludge
VOA 8240/624 X X X X X X X X X WESTON
BNA 8270/625 X X X X X X b3 X WESTON
Pesticide /PCB 8080/608 X X X X X X X X WESTON
Metais (Tolal) €010/7000 X X X X X X X X X X WESTON
Diexin 613 X X X X X X X X X X WESTON
INORGANICS
Cyanide (Total) 335.2 X X X X X X X X X WESTON
% Moisture X X X X X WESTON
% Solids X X X X " X WESTON
Ammonis as N as0.2 X X X X X X X X X WESTON
TKN 3513 X X X X X X X X X WESTON
Suttate Irs3 X X X X X X X X X WESTON
Chioride 328.3 X X X X X X X X X WESTON
Fluonde 340.2 X X X X X X x X X WESTON
TOC 4151 X X X X X X X X X WESTON
Parnticle Size X X X X X WESTON
ANIONS
™8 180.1 X x x X x X x X x " Acculass
TSS 160.2 X X X X X X X X X ACCULABS
Nitrite 354.1 X X X X X X X X X ACCULABS
Onhophosphate 365.2 X X X X X X X X X ACCULABS
Total phosphate 365.3 X X X X X X X X X ACCULASS
Carbonate SM 403 X X X X X X X X X ACCULABS
Nitrate 353.2 X X X X X X X X X ACCULABS
Alxalinity 3o X X X X X ACCUL;‘\es
_Suifide are.1 X X X X X X X X X ACCULABS
RADIOCHEMICAL
Gross aipha.beta screen X X X X X X X X X X EGAG
Gross alpha X X X X X X X X X X Telec,ne
Gross beta X X X X X X X X X X Teiedyne
Pu-238, Am-241, X X X X X X X X X X Teiedyne
U-234, 235, 228
Solar Fong Final Repon July 1891
EGRG -- Rocky Fiats Plant, inc. Page 3
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29 DAMES & MOORE

1128 SEVENTEENTH STREET. SUITE 1200. DENVER, COLORADO 80202-2027
(303) 294-9100 FAX NO. (303) 299-7901

September 18, 1991

Mr. E. F. Lombardi
EG&G Rocky Flats
P.O. Box 464
ER&WP, T130C
Golden, CO 80402

Dear Mr. Lombardi:

A summary of chemical analyses of sludge and water from the 207 ponds is enclosed.
The data was reported by Roy F. Weston in June, 1991. The data was presented in five large
hard copy volumes. There was no summary or computerized record of the data.

The data was manually transcribed from Weston's report into a database in order to
provide an organized summary. The data was proofread three times to minimize transcription
errors. Then the data was summarized in four reports for each pond. The first report lists the
compounds that were detected. The second report lists the compounds that exceed the
Constituent Concentration in the Waste (CCW). The CCW limit is based on the most
conservative limit given for the EPA hazardous waste numbers F001-F003, F005-F007, F009
and D006. The third report lists the data in its entirety for each pond. The fourth report is a
list of missing data. In this case, missing means that a test was not performed according to the
contract with Weston. Some of the missing data will become available when/if Weston can
retrieve it from their records. In addition to the reports for each pond there is a report that
gives all the water analysis for all the ponds.

A copy of the database files and programs used to generate this summary are on the
enclosed diskette. The name of the main database file is WEST10.DBF. To generate the report
from diskette, copy all of the files on this diskette to an IBM compatible computer equipped with
dBase III+ (or later version), enter dBase, type "DO MASSIVE", and follow the instructions
on the screen,

Sincerely,

DAMES & MOORE

il

Steven C. Jorgépsen

OFFIJES WORLDWIDE



LIST OF REPORTS

EXECUTIVE SUMMARY

Source of the data

Explanation of symbols

Units

What each report contains

Table ! - Compounds with concentrations greater than CCW

Table 2 - CCW limits for EPA hazardous numbers F001-F003, FO05-F0Q7, FO09, D006
Field notes

207 A POND REPORTS

Detected compounds

Comparison to regulatory levels

All data, including undetected compounds
Missing data

207 B NORTH POND REPORTS
Detected compounds

Comparison to regulatory levels

All data, including undetected compounds
Missing data

Particle size information

207 B CENTER POND REPORTS
Detected compounds ;

Comparison to regulatory levels

All data, including undetected compounds
Missing data

Particle size information

207 B SOUTH POND REPORTS
Detected compounds

Comparison to regulatory levels

All data, including undetected compounds
Missing data

Particle size information

207 C POND REPORTS

Detected compounds

Comparison to regulatory levels

All data, including undetected compounds
Missing data

- Particle size information

ALL DATA FOR WATER IN ALL PONDS



EXECUTIVE SUMMARY

Source Of The Data

The samples were collected by Roy F. Weston during the period May 13, 1991 to May 23, 1991
for the purpose of characterizing the waste for land disposal. Samples of water were taken from
all of the ponds ; 2C7 A, 207 B North, 207 B Center, 207 B South, and 207 C. Samples of
sludge were collected from all of the ponds but 207 A. A sludge sample was taken from the
center of each quadrant, and a composite sludge sample was generated from the quadrant
samples. There were twenty sludge samples and five water samples in taken all.

The samples were analyzed by three laboratories. Weston’s lab in Lionville, PA analyzed for
the organic compounds, particle size, and cations. Teledyne in Westwood, NJ analyzed for
radionuclides. Acculabs in Golden, CO analyzed for anions, pH and other tests.

The data was delivered to Rocky Flats on July 24, 1991 in five bound volumes. The copious
volume of the report is due to the amount of documentation required for land disposal waste by
EPA SW-846. The data was delivered in hard copy form only; there was no summary of the
data. The data was manually entered into a data base in order to make this summary.
Explanation Of The Symbols

The concentration of each compound is followed by a blank space or a letter symbol.

blank space means that the measurement of the concentration meets EPA SW 846 quality
control standards

U indicates that the compound was undetected in the sample and that the
concentration that is listed is the detection limit

B indicates that the compound was found in the sample and in the lab or field blank
J indicates that the compound was detected, but below the quality control level
E indicates that there was an error at the laboratory

The name of the compound or test is proceeded by a symbol that indicates the type of
compound.

the compound is an anion
M the compound is a metal
P pesticides, PCBs, or dioxins

R radionuclide



S a semivolatile organic compound
T miscellaneous tests
A% a volatile organic compound

The compounds are listed alphabetically by group. For example, all of the metals are listed
alphabetically in one group with the compound name proceeded by the letter M. All of the
organic compounds are in one group with P, V, or SV before the compound name.

Units

Nearly all the units in the reports are on a2 mass basis, such as uG/KG (micrograms per
kilogram). This notation is used in the case of liquid and solid samples. The units are given
once per page for each compound in the interest of saving written space. The laboratories
reported the concentrations for the liquids in uG/L(micrograms per liter), and in uG/KG for
solid samples.

The units for the Constituent Concentration in Waste (CCW) level are reported in 40 CFR 268
version) as mg/L. The CCW in this report are reported as one thousand times the mg/L value
in uG/KG.

What Each Report Contains

There is a series of reports for each pond and a report on water analysis for all five ponds.
The first report for each pond gives the compounds that were detected at some level. Those
were detected in the sample, detected in the sample below the qc level, or detected in the sample
and in a sample blank. The first report also gives information from measurements, such as pH

and gross alpha radiation. In other words, the undetected compounds are left out and all other
data is left in.

The second report is a list of compounds that have concentrations above the CCW. The CCW
is compared to the concentration of an analyte, or the detection level for that analyte. The CCW
limit is based on the EPA hazardous waste numbers FO01-F003, FO05-F007, FO09, and D0Q6.

The lowest, most conservative value for those waste numbers is used when waste numbers have
different limits for a given compound.

The third report is the data in its entirety for each pond.
The fourth report is a list of the missing data.
The fifth report is the particle size information photocopied from the Weston report.

There is also a report that gives all of the water analyses for all five ponds.
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Table 2 gives the lowest limit of CCW limits for EPA hazardous numbers FO01-F007, F009, D006. Note
that all the limits are based on the Constituent Concentration in the Waste Extract (CCWE) except for
total cyanide and amenable cyanide which are based on the Constituent Concentration in the Waste
(CCW). The units are parts/billion, uG/L for liquids, uG/KG for solids. '

TABLE 2
CCW LIMITS FOR EPA HAZARDOUS NUMBERS F001-F003, F005-F007, FO09, D006

COMPOUND CCW LIMIT UNITS BASIS
ACETONE 590 uG/L CCWE
BENZENE 3700 uG/L CCWE
CARBON DISULFIDE 4810 uG/L CCWE
CARBON TETRACHLORIDE ' 960 uG/L CCWE
CHLOROBENZENE 50 uG/L CCWE
CYCLOHEXANONE 750 uG/L CCWE
DICHLOROBENZENE 125 uG/L CCWE
DIETHYL ETHER 750 uG/L CCWE
ETHYL ACETATE 750 uG/L CCWE
ETHYL BENZENE 53 uG/L CCWE
ISO BUTYL ALCOHOL 5000 uG/L = CCWE
METHANOL 750 uG/L CCWE
METHYLENE CHLORIDE 960 uG/L CCWE
N BUTYL ALCOHOL 5000 uG/L CCWE
TETRACHLOROETHENE 50 uG/L CCWE
TOLUENE 330 uG/L CCWE
1 TRICHLOROETHANE 410 uG/L CCWE
2 TRICHLOROETHANE 7600 uG/L CCWE
TRICHLOROETHENE 91 uG/L CCWE
TRICHLOROFLUOROMETHANE 960 uG/L CCWE
1,1,2 TRICHLOROTRIFLUOROETHANE 960 uG/L CCWE
T XYLENES (TOTAL) 150 uG/L CCWE
CADMIUM 66 uG/L CCWE
CHROMIUM, TOTAL 5200 uG/L CCWE
LEAD 510 uG/L CCWE
NICKEL 320 uG/L CCWE
SILVER 72 uG/L CCWE
*CYANIDE, TOTAL 590000 uG/KG CCW

Methyl ethyl ketone, mel}hyl i_sobptyl ketone, pyridine, and amenable cyanide have CCW limits
but were not .ar%alyzec'i in this investigation. 2-nitropropane and 2-ethoxyethanol were not
analyzed in this investigation. The treatment standard for these compounds is incineration.
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